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iMPERIAL CHEMICAL 


THE CASH VALUE of early grass in tne Spring is well worth 
the trouble of planning ahead to make sure that it is there 
when wanted. 

Here is a typical case from Wales : 

Six cwt. per acre of basic slag were applied to a 6}-acre 
ryegrass ley in the Autumn of 1951, followed on March 5th 
1952, by 3 cwt. per acre of ‘Nitro-Chalk’. On 2nd April—when 
the grass was 6” high—grazing with 21 cows was started and 
continued for 19 days. During April, 1,943 gallons of milk 
were produced, of which 1,123 gallons were from grass alone. 


INDUSTRIES LIMITED, LONDON, S.W.1 
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Announcing the new Vi C CH L ime 


giving 10°/. more power on 10°/. less fuel 


with longer engine life 


FFIELD 


UNIVERSAL 


POWERS ALL FARM WORK - REDUCES cosTs 











QUICK FACTS Re-designed combustion chamber minimises detonation. 
Cylinder head carries 14 mm. long-reach detachable 
sparking plugs. 

Improved cooling of engine and exhaust valve region. 
Thermostat controls temperature and ensures rapid 
warm-up. 

Ignition by coil and distributor. 


Fully floating pick-up for the submerged oil-pump and a 
full-flow filter are embodied in the lubrication system. 


PLUS ail the traditional features which have made the 
Nuffield Universal the most advanced tractor on the 
market to-day. 


PRICE : Basic model M4 (V.O. Engine) £465 (ex works) 


FOO D Write for tully ilustrated literature and arrange for 


DRIVE a denionstration on your land with your implements. 
quae Your Nuffield Dealer will gladly arrange this. 


MORRIS MOTORS LTD. (AGRICULTURAL DIVISION), COWLEY, OXFORD 
Overseas Business: Nufficld Exports Ltd., Oxford and 41, Piccadilly, Londoa, W.1. 
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get the books 
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smith’s 


From Smith’s shops and bookstalls you can quickly 
obtain books on every aspect of farming. Books not actually 
in stock can usually be supplied within a day or so. 
Smith’s Postal Service can send books to any address at 
Home or Overseas. The staff will gladly obtain lists of 

the most suitable books for your particular needs on request. 


W. H. Smith & Son 


FOR BOOKS ON FARMING 
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Adequate potash manuring, to balance the nitrogen and phosphates, is necessary for 
high productivity in grass and arable crops. 


POTASH-DEFICIENT SOILS SHOULD RECEIVE A SPECIAL 


DRESSING OF POTASH in addition to normal manuring of the 
crop with nitrogen, phosphate and potash (NPK). 


Potash is removed by crops in large amounts and must be replaced. Here, for example, 
are the equivalent quantities removed by grass and in milk production : 
1 cwt Muriate of Potash (60%K,O) by 5 tons Young Grass or Lucerne 
by 2 tons Hay 
by 5 tons Lucerne Hay 
Fe a Be et by 1,000 gallons Milk 


A plentiful supply of potash in the soil quickens the recovery of grass after cutting or 
intensive grazing. 


1} ” ” ” ” ” 
3 


” ” ” ” 








winter crops. These nutrients are not washed out and early application gives the best 
results. 


For advice and information on the use of potash apply to: - 


POTASH LIMITED, FIELD SERVICE DEPARTMENT 


Carlton House, Ild Regent Street, London, S.W.1. 
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THE LAND IS IN GOOD HEART 


To-day Britain can look proudly at the agricultural scene. Progress is 
apparent everywhere — in the richer harvests yielded by the improved 


seed the agriculturai research stations have developed; in the better 
YL 


health and protection of livestock; in farnis made more flourishing by 

the application of soil analysis and pest control. There has been progress, 

too, in ways less obvious but no less important. The packaging of the 

farmer’s feeding stuffs and fertilizers in paper sacks, for example, is 
nocning less than a revolution. 


HOW MEDWAY PAPER SACKS ARE HELPING FARMERS» 


Feeding Stuffs ae = Fertilizers 

Medway multi-wall paper sacks <¢ Modern fertilizers, scientific- 
are helping agriculture to win & rally balanced for maximum | 
me effect, are scientifically safe- 
guarded by the Medway multi-wall paper | 


| 


the campaign against disease. 
Every Medway sack is a new sack, made to 
be used only once; there can be no question _ sack. The sack’s construction prevents | 
of its passing disease from one farm to moisture from reaching the contents and | 
another. Clean and hygienic, the non- causing them to deteriorate. That is why the 
returnable Medway sack protects animal feed _ best fertilizers today are packed in clean, 
and poultry foods as nothing else can, sealing strong, easy-to- handle Medway multi- wall 
| all the Tr in and keeping out damp sacks, The fertilizer goes on the land in perfect 
| and « condition —and the crop gets all the benefit. | 








+ REMEMBER: Medway Paper Sacks have many after-uses on the farm — as sides 
for lambing pens, wind shields, roofing insulation, in fact wherever warmth, 
insulation, and damp-resistance are required. 





Mi F D W A y MULTI-WALL PAPER SACKS 
AIDING THE ADVANCE OF AGRICULTURE 
DIVISION OF THE Reed PAPER GrouP 








Medway Paper Sacks Ltd * Larkfield * Near Maidstone 





Kent * Tel: Maidstone 724 
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PRICE 


REDUCTION 


Philips Infra-red 
Farrowing Units 
Now Only 59/. 


(NO PURCHASE TAX) 


The demand for Philips Infra- 
Red Farrowing Units is now so 
great that it is possible to sell 
them for as little as §9/- each. 


There is no purchase tax. 


Install Philips Farrowing 
Units in all your pens now. 
the cold 
the 


Be ready when 


weather and winter 


litters arrive ! 


PHILIPS 


FURTHER DETAILS FROM 
PHILIPS ELECTRICAL LTD. 


Century House, Shaffesbury Ave., 
London, W.C.2 


LAMPS AND LIGHTING EQUIPMENT 
RADIO AND TELEVISION RECEIVERS, ETC. 





(LD.426D 
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BERNARD THORPE 
& PARTNERS 
LAND AGENTS, SURVEYORS, 


VALUERS and AUCTIONEERS 


Forestry Surveyors, Timber 
Valuations and Sales 


AGRICULTURAL ESTATE 


MANAGEMENT 
in all parts of the British Isles 





Head Office: 
32 MILLBANK, WESTMINSTER 


LONDON, S.W.|I Tel. Victoria 3012 


Branch Offices: 
129 Mount Street, London, W.| 
Tel. GROsvenor 2501 


212 Ainslie Place, Edinburgh 
Tel. Edinburgh 34351 


8 Central Arcade, Grainger Street, 
Newcastle upon Tyne 
Tel. Newcastle 28250 


Kenley House, Oxted, Surrey 
Tel. Oxted 975 




















FOR RAPID ¥& 
HEALTHY a “et 
GROWTH IN 
POULTRY & 
LIVESTOCK 


GIVE THEM 


VITAMINS 
THIS EASY WAY 


AND SAVE 
£££’s IN 
FEED COSTS 


Just weigh out 
the quantity re- 
quired and mix 
with the feed 
—quickly 
and easily. 





VITAMIN SUPPLEMENTS 
(Regd. Trademar! 


WITH ANY OR 4&@ OF THE FOLLOWING 
VIT. A, VEIT. B.2 (Riboflavin), VIT. B.12, 
VIT. D.3, Pantothenic Acid, 


BETA ANTIBIOTICS 


Write for free leaflet to: Dept.D5 V.W. EVES & CO.LTD. 
9-10 Railway] Approach, London Bridge, S.E.1 Phone: HOP 0940 
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*DISUAFEED’ peniciLLIN 


NOW FREELY SUPPLEMENT 
AVAILABLE! ail “‘!DISTAFEED’ the name you know 
‘ for Feedingstuff Supplements 


© Distafeed’ Penicillin 


eer ge a en arta Supplement offers you 
PENICILLIN a reliable and 
economical means 
of adding penicillin 
to feedingstuffs. 


the most economical in use of all the antibiotics cm 


---- 





the most effective antibiotic for animal feed supplementation 








free from harmful side-effects 








the most fully studied under British farming conditions 


l 
{ Via | use approved by the Agricultural Research Council 








THE DISTILLERS COMPANY 
(BIOCHEMICALS) LTD., Speke, Liverpool 


otly ( 








y 
On 


Stoved Vacuum Salt 
for Cattle Food, Min- 
eral Mixtures and all 
Dairy Purposes. Also 
Agricultural Salt (all 
qualities) for the land. 
Write to address be- 
low for Free Leaflet 
“Agricultural Salt as 
a Fertiliser’’. 


Joll, Good Salt 


PALMER MANN & CO. LTD., 
Dept. “A”’ Sifta Salt Works, Sandbach, Cheshire 
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‘AH, THERE IT IS! 
the 
ELECTRICITY STAND” 


The answer to many farming problems, 
including the labour shortage, will be 
found on the Electricity Stand — 


No. 77/102 


THE DAIRY SHOW | 
OLYMPIA, OCT 27-30 


There you can see for yourself why more and more dairy 
farmers are turning to electricity for 


STEAM FOR STERILISING - MILK COOLING 
HOT WATER - REFRIGERATION 


Electricity is proving itself a boon in many other ways on 
farms of all types and sizes. Make a point of visiting the 
Electricity Stand. An experienced staff will be available to 
discuss your own particular problem. 


BLEGCURIGIUY 


a Power of Good 


THE ELECTRICAL DEVELOPMENT ASSOCIATION - 2 SAVOY HILL - LONDON - W.C.2 
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DRAWBAR POWER IS THE POWER THAT PAYS! 





Just study the price, then the Drawbar Horsepower of 31.4. 
Relate these two important factors to the Major’s amazingly low 
fuel consumption, and you have a low priced, economical, full 
three furrow tractor. 

Whether it’s tilling, harvesting, hauling or, in fact, any farm 
operation the Fordson Major Diesel Tractor stands supreme. 
Ask your dealer to demonstrate this wonder tractor on your farm 
and then get your name on the waiting list as quickly as you can. 
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GROW THE SOIL TO GROW THE GRASS 


SOME PEDOLOGICAL ASPECTS OF MARGINAL LAND 
IMPROVEMENT 


E. CromPTON, M.Sc. 


Soil Survey of England and Wales 
Rothamsted ' Experimental Station, Harpenden, Herts 


Inspection of the soil horizons below the present peat ard mat- 
grass formations on the marginal lands of north-west England 
reveals that good grass once grew on much of this impoverished 
and acid land. And these conditions can obtain again if we study 
soil structures and concentrate on producing and maintaining the 
stable, well-aerated soil which grass demands. 


Tia marginal lands of north-west England used to produce much more 


in earlier times than they do today. Not only does the close pattern 

of old walls and ditches and the remains of derelict farms point to a more 
intensive cultivation, but to those who can read the record in the soil there 
is abundant evidence that a much more healthy condition prevailed, at least 
for a time, in the not too distant past. It is with the place of the soil in the 
development of these marginal lands that this article is concerned, but it is 
recognized that ecologists, plant and animal breeders, economists and many 
others must play their part if these areas are to make the contribution 
required by an increasingly hungry world. While this discussion will 
concentrate on the soils of the marginal lands, many of the general principles 
are known to be of much wider application. 


In north-west England considerable areas of land lie between the rela- 
tively intensively-farmed lower ground, usually below 600 feet above sea 
level, and the rough grazing areas of the higher fells lying mainly above 
1,200 feet. Such country is typically hilly, or sharply inclined, commonly 
with slopes of 10 deg. or more, but the less severe dip-slopes of the Pennines 
give rise to considerable areas of relatively gentle undulations separated by 
the characteristic steep scarp edges. 


The greater part of the area has been glaciated, and deposits derived 
from glaciers and ice-sheets cover most of the surface. Sands and gravels 
occur over fairly large areas, but till or boulder clay, usually of medium to 
heavy texture, is by far the most widespread deposit. The latter appears to 
have been derived very largely from local sources and, therefore, it reflects 
many of the characters of the solid rocks over which it lies. 


The hard shales and slates of the Lower Palaeozoic rocks of the Lake 
District have given rise to a very stony till studded with numerous craggy 
outcrops of solid rock. The Carboniferous rocks, which underlie the 
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remainder of the north-west marginal lands, consist mainly of interbedded 
grits, sandstones and shales which have given rise to till of equally variable 
texture. Hard limestones and calcareous sandstones form an important 
group, especially in the northern Pennines. 

Climatic factors, probably more than anything else, tend to produce the 
similarities in general character to be found in these marginal lands. Every- 
where the rainfall is high, being mainly between 40 and 60 inches a year, 
although much higher figures are not uncommon. A relatively dry period 
from March to June is followed by heavy rainfall in July, and this, apart 
from a slightly drier spell in September and October, is maintained until 
the following spring. Temperatures in January are in the region of 35-37°F., 
and in July about 55-57°F. Sunshine figures are relatively low and the 
humidity is continuously high, and under these conditions the monthly 
evaporation figures very rarely exceed precipitation. 


It seems probable that the lowlands of the west of England were once 
clothed with oak and alder forest, interspersed with wet meadows and peat 
bogs. Above about 500 feet woodland was then confined largely to the 
steeper slopes where some run-off lowered the effective rainfall and soil creep 
tended to maintain a better base status. The drier limestones carried a 
mainly grass vegetation, and the very steep gritstone scarp edges were scantily 
clothed with heather and bilberry. Elsewhere, the very moist conditions 
encouraged the growth of a wet heath vegetation in which sedges, rushes and 
sphagnum moss were dominant. 


Reading the Soil Profile For a proper understanding of the soil it is neces- 

sary to consider not only the cultivation layer but 
the whole depth to which plant roots penetrate and in which various organ- 
isms find their home. A pit which exposes such a view of the soil from the 
surface down to the unaltered geological parent material reveals a succession 
of layers or horizons, some sharply defined, some merging gradually into 
each other. This complete succession of horizons is called the “‘soil profile’. 


Soil profiles vary as a result of differences in the rock material from 
which they are derived, and because of variations in climate, vegetation, 
topographic position or human influence. The changes in such characters 
as soil drainage, acidity and aeration produced by these different factors are 
reflected in certain colours, textures and structures in the various horizons 
of the soil profiles. It is the aim of the pedologist to understand the con- 
ditions which give rise to particular profile features so that he may learn 
to modify the conditions in such a way as to produce the kind of profile 
known to be desirable for a particular kind of crop. For instance, recog- 
nizing in various features of a soil profile the unmistakable signs of seasonal 
waterlogging, and knowing that wheat will not flourish in ground that is 
periodically saturated, the pedologist will recommend artificial drainage if 
winter wheat is to be grown in such a soil ; and, moreover, knowing from 
the profile features the direction of water movements in the soil, it should be 
possible for him to indicate the best position in which to lay the drains. 
But first the pedologist must understand the natural tendencies of the soils 
in the region concerned. 


Formation of Acid Peats With the heavy rainfall, the soil of the north-west 

marginal lands receives very much more water 
than the total loss due to evaporation and transpiration. This excess must 
either run off the surface or percolate through the soil to contribute eventually 
to the streams and rivers by which the area is drained. In percolating 
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through the soil the water removes small quantities of all soluble constituents, 
and as lime is one of the most soluble, the soil soon becomes particularly 
impoverished in this element and develops an acid reaction. In con- 
sequence, the vegetation gradually changes and becomes dominated by 
plants that are tolerant of acidity, whilst the earthworms and some forms 
of micro-organisms which need good supplies of lime find conditions 
unfavourable and tend to disappear. 


The leaf litter falling from acid-tolerant plants tends naturally to be poor 
in bases, and, in the absence of incorporating fauna like earthworms, is 
inclined to remain on the surface as a slightly decomposed mat producing, 
during its partial decomposition, organic acids which further accentuate the 
leaching process and impoverish the soil beneath. Furthermore, the surface 
mat has a very high moisture capacity and thus maintains a waterlogged 
surface condition which further inhibits decomposition and encourages the 
growth of sedges and rushes. So the surface mat tends to build up, and, 
even on sites with normal run-off, the formation of wet, acid, blanket peat 
is a self-accelerating process (see diagram below) : 
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(left) peaty mat formation under poor pasture and wet heath. 
(right) mull humus under good pasture. 


In the above discussion it has been assumed that excess water can percolate 
freely through the soil ; actually, this is rarely the case. Only light-textured 
sandy soils or those with a very good granular structure allow the water to 
pass through sufficiently rapidly to avoid periodic saturation, and such 
soils are relatively rare in the north-west. Heavy-textured, almost imper- 
meable soils are widespread, and the excess water lies for long periods in 
the upper horizons of the profile, excluding the air and encouraging the 
climatic tendency to peat formation. 
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The hill peat is nearly always extremely acid, and the combined effect 
of acidity and waterlogging is to bleach the surface horizon of the mineral 
soil, which then develops pale grey, blue-grey or dull brownish-grey colours. 
On the very impermeable subsoils the grey colours, often mottled with 
bright yellows and browns, persist to considerable depths, but where the 
underlying profile is permeable, accumulations of iron oxide, often in the 
form of a thin continuous “‘iron-pan”’, occur beneath the bleached surface 


horizons. 


Thus over much of the marginal lands of the north-west the formation of 
a surface mat and the development of peat are general features. There are, 
however, certain notable exceptions of considerable interest for our study. 
On calcareous rocks, particularly calcareous sandstones and impure lime- 
stones, sufficient bases are released by the breakdown or weathering of rock 
fragments in the profile to replace those lost in the drainage waters. Strong 
acidity, therefore, does not develop, and relatively good grasses are able to 
maintain themselves. Earthworms and other soil fauna and flora incor- 
porate and decompose the plant litter, and there is practically no surface 
mat development. 


The process is assisted by the tendency of animals to graze such areas 
more intensively, so that a large part of the leaves which would otherwise 
fall on the surface are digested by the animal and returned in part to the 
soil in the faeces, which are much more readily incorporated to form active 
soil humus or mull. So, instead of an increasing tendency towards peat develop- 
ment there is a relatively stable dynamic system in which the grasses grown on 
the soil are incorporated and mineralized, either directly or via the grazing 
animal, to provide nutrients for the following year’s plant growth. Such 
soils have a very good crumb structure, resulting partly at least from earth- 
worm activity, and consequently have a high moisture capacity, together 


with good aeration and root development (see diagram on p. 303). It will 
be shown later in this article that the fact that such brown earths can occur 
naturally at altitudes approaching 2,000 feet is of considerable practical 
interest. 


Good Grassland Soil the Aim For a variety of reasons the farming 
of these marginal areas is likely to be 
centred around livestock. The short growing season together with the 
heavy rain of late summer and autumn make arable farming, and parti- 
cularly corn growing, a precarious business. The relatively steep slopes 
and the heavy texture of many of the soils also discourage the use of the 
plough. On the other hand, the absence of any prolonged dry season is an 
advantage for grassland farming. The aim of marginal land farming in the 
north-west, therefore, should be to grow more and better grass. 


The brown earths described above seem to be developed under natural 
grassland, but probably the most famous grassland soils of all are the black 
earths of the Ukraine and the prairie soils of North America. Although 
these soils vary considerably, they have certain common features : they are 
sufficiently supplied with bases, especially lime, to counteract the develop- 
ment of pronounced acidity ; they have a very active soil fauna and flora 
which can rapidly mineralize the litter from the previous year’s plant growth ; 
they permit strong root development and have a relatively deep layer of soil 
with a well-incorporated mull humus ; and, finally, they have a well- 
developed granular or crumb structure giving good conditions for moisture 
movement, aeration and root penetration. 
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It appears that such soils have maintained the growth of grass, without 
deterioration or harmful mat formation, for many centuries. The aim of 
grassland husbandry, therefore, should be to develop stable grassland soils 
similar to these black earths, prairie soils and brown earths in an area where 
natural tendencies are in other directions. 


Under what conditions do these soils occur naturally ? In the regions 
of the black earths and prairie soils the rainfall is not sufficient to leach 
the soils very strongly, and weathering of mineral fragments is able to 
replace the slight losses. The brown earths are rather more acid, but to 
be reasonably stable they must have a sufficiently rich parent material to 
prevent the development of extreme acidity. In each case, the soil must 
receive enough moisture for growth and decomposition, but must not suffer 
prolonged waterlogging. It is probable, too, that intermittent grazing is a 
normal condition on these grassland soils. 


Evidence of the Past To develop successful grassland in the marginal 

areas it is essential to produce, as far as possible, 
the soil characters associated with high quality natural grassland. The fact 
that grass and brown earth soils naturally grow together in some places on 
the hills shows that the altitude and climate of these areas do not altogether 
prevent the development of a useful grass sward. On the brown earths, the 
task of grassland improvement is probably relatively simple ; it merely 
involves the intensification of the natural dynamic system by the application 
of additional lime, phosphate, or other plant nutrients which it may lack. 
Trace elements are often important, even where they seem necessary only for 
the animal. The grazing animal is an essential part of the system, and if the 
feeding of trace elements encourages a more intense stocking it will, within 
limits, be beneficial in maintaining good grassland and a good grassland soil. 


The brown earths, however, occupy a very small part of these marginal 
lands, and the problem of maintaining good grassland on the widespread, 
poorly-drained and peaty soils is much more difficult. But in some of these 
marginal land areas there is evidence in the soil profiles that the problem 
was once at least partly solved. In some parts of east Lancashire, on farms 
which are now derelict and serve merely as rough grazing, the soil profile 
shows several inches of very acid surface mat carrying mat-grass (Nardus 
stricta), wavy hair-grass (Deschampsia flexuosa), various sedges, etc., but 
beneath the mat there are the remains of an old top soil, often more thana 
foot in depth (see p. ii, 1 of the art inset). Remains of the former granular 
structure and intensive root activity can be clearly seen, and always there 
is evidence of former earthworm activity, even though earthworms are now 
extremely rare. In fact, from the evidence of old worm tracks penetrating 
the subsoil, and by analogy with other profiles (p. ii, 2 of art inset), there 
seems little doubt that earthworms were one of the main agencies in pro- 
ducing the deep, granular, active mull humus top soil which undoubtedly 
existed here at some time in the past. 


Although this top soil now shows the marks of more recent waterlogging 
and the effects of the peaty surface mat, it stands as evidence that at some 
time the soil profile here was very similar to those now found in our best 
grassland fields and which, as the late Professor G. W. Robinson repeatedly 
remarked, have much in common with the natural prairie profiles. In fact, 
it is the kind of profile which exists as part of a dynamic system of which 
good grass and an active fauna are also parts. And, if further evidence were 
needed, there are nineteenth century records of fat cattle being sold from 
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farms which are now growing nothing but heath grasses and rushes, under 
which, however, the remains of this old “‘prairie-like’”’ top soil may be seen. 


We may say, therefore, that the problem of growing good grass on some 
of the naturally wet and peaty soils in these marginal land areas was oncé 
solved, and our purpose now is to produce similar conditions with good 
grass growing on a deep, active, mull humus top soil. In effect, the essential 
requirement is to tilt the soil process away from its natural tendency to 
develop a peat, and towards the prairie soil-brown earth system in which 
grass may find congenial conditions. 


Lime and Fertilizers The primary limiting factor is the lack of plant 

nutrients, especially lime, as a result of the long 
history of acid leaching. The first requirement, therefore, is to apply lime 
and to continue to supply it at frequent intervals to replace the inevitable 
losses by leaching. Lime encourages (apparently very quickly in many 
cases) the growth of better grasses and clover, and their more palatable 
nature in turn encourages better grazing with the return of faeces to the 
soil ; so the cycle of improvement is soon begun. Surprisingly quickly, 
earthworms will reappear in considerable numbers and begin to break up 
the old surface mat and incorporate its remains with the mineral soil below. 
On many recently-limed old matted pastures the deepening of a mull humus 
top soil by earthworm agency can be seen clearly, and the mat is rapidly 
being incorporated (p. ii, 3 and 4). With continual liming, fertilizing and 
grazing, and with deep earthworm activity and deeper rooting, a good 
crumb or granular structure develops and results in vastly improved drainage 
and aeration. Thus the soil profile begins to assume the character of a 
prairie soil or brown earth on which good grass can flourish as a “natural” 
part of the system. 


Drainage Although all the marginal land in the north-west needs regular 

dressings of lime and perhaps other fertilizers, there are some 
soils so dominated by excess water that improvement must be very limited 
unless they are artificially drained. In the improvement of these lands in the 
last century drainage of one kind or another was regarded as one of the fun- 
damental necessities, and the old systems which cover much of our rough 
marginal pastures are the remains of one of the most effective instruments 
by which these lands were formerly improved. In most instances these old 
drains are blocked and the ditches silted up, and the ruinous effects of their 
deterioration are widely apparent ; the soils are returning to a waterlogged 
condition in which poor sedges and rushes are the natural vegetation. If 
these soils are to grow good grass, they must have better aeration, and so 
the excess water must be removed. 


The hilly character of much of the marginal land country means that many 
fields receive water from slopes above them, and carefully placed “cut-off” 
ditches can be very effective. But for the majority of fields some form of 
under-drainage is necessary if the best conditions are to be obtained. Such 
drains should be placed, wherever possible, at the appropriate depth in the 
soil profile. Most of the poorly-drained profiles in these areas are of the 
perched-water gley type where the most serious waterlogging appears in 
the surface or sub-surface horizons, which thus become grey, pale grey or 
blue-grey in colour. Almost invariably, a yellow-brown horizon occurs 
immediately under the grey gleyed layers, and it would seem that this layer 
usually presents the best position for the drains. 
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There are, however, some areas in the marginal land in which the soil 
texture is so heavy that water cannot be expected to percolate through to the 
drains as fast as it is received under the prevailing high rainfall. Under 
such conditions there may be no satisfactory alternative to some form of 


surface drainage system. 


Is Ploughing and Reseeding the Answer ? There are many circumstances in 

which the most desirable method 
of pasture improvement is through ploughing and reseeding. Where soils 
are fairly well drained and good subsequent management is assured, this 
method is often very effective. There is, however, widespread evidence 
that with very high humidity and on heavy soils ploughing and reseeding 
is attended by certain serious difficulties. The thousands of acres, for in- 
stance, where an expensive reseeding has merely exchanged a crop of poor 
grass for a crop of rushes are evidence that soil conditions have been created 
in which rushes and not grasses are the “natural’’ growth. There are 
doubtless numerous reasons for this, but certain soil factors can be seen to 
be important. 

Many of these heavy-textured soil profiles possess a system of vertical 
cracks extending from the surface deep into the subsoil (p. iii, 1). It can 
be shown that such fissures act to some extert as natural drainage 
channels and reservoirs, and the sealing-off of these cracks by the plough- 
sole seems to produce an increased degree of waterlogging during wet 
periods and, by lowering the total storage capacity of the profiles, leads more 
readily to drought in the rare dry spells. Under the waterlogged surface 
conditions the grasses whose natural home is a well-aerated topsoil cannot 
hope to compete with the rushes, sedges and mosses of which this is the 
natural habitat. 

A further problem in the ploughing of these hill fields is the matted surface. 
The old peaty mat has a very high moisture capacity, and when it is buried 
by the plough under a few inches of mineral topsoil the peaty layer remains, 
sometimes for years, and is often still wet enough for water to be squeezed 
out at the end of summer (p. ii, 1 and p. iii, 2). It is hardly surprising that 
rushes, sedges and mosses seem to grow on such a soil much more readily 
than the grasses whose natural medium is so very different. 


Importance of the Earthworm It can thus be seen that in north-west England 

—and there is considerable evidence elsewhere 
to support these findings—difficulties attend the ploughing of these marginal 
lands. It would seem that the surface mat should be broken down by one 
means or another before the final seeding, and it appears that the most 
effective agent in destroying the surface mat is the earthworm. There is much 
visible evidence of the way the surface mat can be incorporated into the 
mineral soil below by earthworm activity following the application of lime, 
with the gradual build up on the lines already described to a good mull humus 
soil. The process may be assisted by other treatments such as spike harrow- 
ing, and when the crumb or granular structure of a brown earth or prairie-like 
soil has been developed, it may well be that the plough can be used effectively 
and with impunity. 

Whatever the means employed for the improvement of a particular piece 
of marginal land, the aim is clearly always the same ; to produce a good grass 
sward. A good grass sward grows on a particular kind of soil, and to 
attempt to grow it on an impermeable, wet, poorly-structured and badly- 
aerated soil, designed, as it were, to grow rushes, is to attempt to achieve an 
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unnatural association. A grass sward will be maintained as part of a dy- 
namic system of which a brown earth or prairie-like soil is also a part, and 
the aim of management must be to grow and maintain the right kind of soil 
on which the better grasses will flourish as components in this larger system. 


ANTIBIOTICS IN THE FEEDING OF LIVESTOCK 


Penicillin and aureomycin may now be included in animal feeding- 
stuffs. But such additions are not suitable for all types of stock 
and great care must be taken in mixing and feeding. Farmers 
proposing to use antibiotics in livestock rations would therefore be 
well advised to study the following summary of knowledge gained 
from controlled feeding experiments carried out under the aegis of 
the Agricultural Research Council. 


NTIBIOTICS are the products of the growth of certain types of moulds 
A= special media under controlled conditions. Farmers are already 

familiar with the value of some of them—for example, penicillin and 
aureomycin—for the treatment of certain livestock diseases, and the use 
of these preparations in human and veterinary medicine has been the subject 
of control by the Penicillin Act of 1947. From about 1950, however, reports 
began to come from America that the inclusion of small amounts of anti- 
biotics in the rations for pigs and poultry could lead to greater growth rates 
and to economies in the amount of food required per Ib. liveweight increase. 
Experiments were therefore initiated in Great Britain by the Agricultural 
Research Council and carried out at research institutes, on N.A.A.S. Experi- 
mental Husbandry Farms and on commercial farms. The results have 
shown that by the time pigs fed on properly balanced rations containing 
antibiotics reached bacon weight they were, on average, 8 per cent heavier 
than control pigs fed on similar rations without antibiotics. Promising 
results have also been obtained with growing chicks intended for killing as 
table poultry at 12 to 18 weeks of age. 

In consequence of these findings, changes have been made in the law 
controlling the supply of antibiotics. Penicillin and aureomycin for feeding 
to farm animals may now be sold either (a) direct to manufacturers of com- 
pounds and concentrated foods, who will include the antibiotic in their 
products, or (b) as antibiotic supplements for subsequent mixing with 
feedingstuffs on the farm. When sold as a supplement, the antibiotic is 
mixed with a substance in which it will retain its effectiveness over a specific 
period. In the present state of knowledge, however, it is not possible to 
specify how long the antibiotic will remain potent when incorporated in a 
compound or a concentrate. 

On the evidence so far available, antibiotics are of some value in the 
rations of growing and fattening pigs intended for slaughter as pork or 
bacon, and in the food of growing chicks for killing as table poultry up to 
the age of about 44 months. They are also of use for growing goslings and 
turkey poults intended as table birds. Antibiotics do not so far appear to 
be of much, if any, value for ducklings being reared for the table. 


Because of the uncertainty of the effects of antibiotics on breeding stock, 
they should not be used for pigs and poultry intended for such a purpose, 
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There is no evidence to support the use of antibiotics in the rations of 
ordinary commercial layers, since birds do not come into production any 
earlier, nor do they lay more eggs, as a result of the inclusion of antibiotics 
in their food. 

There is some suggestion that antibiotics inhibit the growth of bacteria 
in the paunches of ruminant animals, that is, in cattle, sheep and goats ; 
for that reason they should not be used in the rations of such animals. 


Method of Use Antibiotics are very powerful substances, and research 

is still being carried out on the most suitable quantities 
to be added to feedingstuffs. The present evidence suggests that no more 
than } oz. per ton of feedingstuff (15 parts per million) is necessary for pigs, 
and rather less for poultry. There is no advantage to be gained by exceeding 
this quantity; often less will be sufficient. The most suitable amount will 
probably vary with the age of the pig or bird, and the quantity of antibiotic 
per ton of food can be decreased as the stock get older and eat more. Manu- 
facturers of compound feedingstuffs for the recommended classes of pigs 
and poultry will incorporate stable forms of the antibiotics with the appro- 
priate rations at suitable levels. It is expected that their compounds and 
concentrates, if stored under suitable conditions and used reasonably soon 
after delivery, will contain adequate amounts of antibiotics for feeding to 
particular kinds of stock. 

The farmer who prefers to prepare his own balanced rations can use 
appropriate antibiotic supplements containing a relatively high concentration 
of the active ingredient. The actual quantity to be used will vary with the 
strength of the supplement and with the type of stock to which it is to be 
fed. But in every case a very considerable dilution will be necessary, and if 
the antibiotic is to exert its maximum effect, it must be mixed evenly with the 
feedingstuff. 

A farmer who wishes to add, say, 5 lb. of the supplement to 5 cwt. of 
balanced meal, should first of all mix the supplement thoroughly with about 
28 lb. of the meal. This should then be added to about 1 cwt. of the meal 
and again thoroughly mixed in ; finally, the mixture should be added to the 
rest of the meal and the whole heap should be turned over three or four times. 
When using mechanical mixers which will deal with up to half a ton of 
ingredients at a time, it is perhaps best to hand-mix the full quantity of 
supplement with about 28 Ib. of the meal before adding this to the main 
batch of ingredients in the machine. This very thorough incorporation of 
the antibiotic with the food is essential if the best results are to be obtained, 
so that animals receiving the supplemented food can get a regular daily 
supply of the antibiotic. Irregular amounts are unlikely to give the same 
beneficial effect as a constant supply : hence the importance of thorough 
mixing. 

The rates of addition recommended by the manufacturers of these supple- 
ments will probably be based on the assumption that the mixed feedingstuff 
will be used fairly soon after mixing, and farmers are advised against pre- 
paring more than about a week’s supply of food at a time. 


Antibiotics not a Substitute The improved growth rate of pigs and poultry 
for Good Management likely to result from the use of antibiotics in 

the food will probably be shown in a more even 
appearance of the stock. It should not be anticipated that there will be a 
positive beneficial effect in every instance. Experiments with growing chicks 
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in new premises have frequently failed to show any benefit from the feeding 
of antibiotics, and farmers are advised to test out antibiotics for themselves 
to find out whether they are of value to their stock under their own conditions 
of housing and management. 

It must be emphasized that the use of antibiotics is in no sense a sub- 
stitute for good management and careful attention to hygiene. Nor will 
these substances compensate for deficient or badly balanced rations. Far- 
mers who mix their own rations are strongly advised to get their formulae 
for the rations checked by their District Advisory Officer or appropriate 
specialist officer of the N.A.A.S., or to use the recommendations on balanced 
feeding put out in the various publications of the Ministry. Unsatisfactory 
results with any type of livestock can often be traced to the use of inadequate 
or unbalanced rations, and antibiotics can in no way make a badly balanced 
ration into the equivalent of a good food. 

There is some evidence—although it is by no means conclusive—to 
suggest that “runt”? pigs, in particular, may benefit from the feeding of 
antibiotics. There are, however, many reasons why a pig may be a “runt”, 
and it is unlikely that antibiotics will be of much value to a pig which is thus 
classed because of some abnormality of the endocrine glands. 


Choosing the Antibiotics to be Used The official trials sponsored by the 
Agricultural Research Council have 
not shown any significant differences in growth response in pigs between 
penicillin and aureomycin, and for the time being farmers are advised not to 
accept as scientifically proved claims by particular interests for one form 
of antibiotic over another. If carefully controlled experiments in the future 
show a marked beneficial effect of any particular antibiotic or of any parti- 
cular form of antibiotic, farmers will be told of it through the press and their 
local N.A.A.S. officers. 
Experiments are still in progress on the uses and effects of antibiotics, 
in particular on the most suitable levels of addition to the food of appropriate 
classes of stock. 


Summary of Recommendations Those farmers who propose to use anti- 
biotics in the rations of their livestock 
should note carefully the following points: 

1. Antibiotics should be used only for (a) growing and fattening pigs for 
slaughter as pork or bacon, (b) growing chicks for killing as table poultry 
by the time they are 43 months of age, and (c) goslings and turkey poults 
to be killed for table purposes. 

2. Antibiotic supplements should only be used at the recommended 
rates of addition ; care must be taken that they are thoroughly and evenly 
mixed with the food. 

3. For best results, antibiotics should be used with properly balanced 
foods. Also, compounds and concentrates containing antibiotics should 
only be fed to the type of stock for which they are intended. 

4. Antibiotics should not be used in the food of ruminant animals 
(cattle, sheep and goats) breeding pigs, breeding and laying poultry stock. 

5. It should be remembered that antibiotics are not a substitute for good 
management and healthy living conditions, or for properly balanced foods. 

This article will shortly be available in the form of an Advisory Leaflet, 
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MAIZE AS A SILAGE CROP IN EASTERN ENGLAND 


B. F. BLAND, B.A. 
Norfolk Agricultural Station 


Provided a reasonably high plant population can be achieved, 
maize has much to recommend it as a silage crop in eastern England. 
But it is essential to choose an early-maturing variety. 


N the past, the cultivation of maize for fodder in the southern and 
I eastern regions of England has been so restricted that it has never merited 

specific mention in the June agricultural returns. Of the small quantity 
that was grown, the variety White Horse Tooth held ar unchallenged place 
in the grower’s estimation for a considerable time, both for green soiling in 
mid- and late summer and, occasionally, for ensilage. But White Horse 
Tooth is a very late-maturing variety, and, although it produces much green 
material during growth, under the cool, temperate conditions of this country, 
it fails to set cobs before the onset of autumn frosts, reaching only the 
““tasseling” stage of development. For this reason, it is not really suitable 
for silage-making. Dr. H. E. Woodman, in 1926('), made good silage from 
the French variety Jaune Gros de Domaine, an early-maturing type which 
produced a high percentage of matured and partly-matured cobs. From 
then onwards, it became increasingly evident that the soluble carbohydrates 
present in the cob were essential for a successful ensiling process. Thus a 
variety which gave a good proportion of “cheesy” cobs—in other words, 
one with early-maturing characteristics—appeared most suitable for English 
conditions. 

One of the greatest advances in North American plant breeding was the 
production of hybrid maize varieties. This revolutionized the growing of 
maize, and by 1951, 80 per cent of the total maize acreage of the United 
States of America was being sown with this hybrid seed. The main advan- 
tages of the hybrid varieties compared with the open-pollinated strains are : 
greater disease resistance and insect tolerance ; increased yields of the order 
of 20-30 per cent, not only in grain but also in plant dry matter ; and, lastly, 
but by no means least, hybrids are more productive for a given degree of early 
maturity than the corresponding open-pollinated types. This last charac- 
teristic is of prime importance to intending maize growers in England. 


Breeding for cold tolerance at present in progress in this country, and, on 
a smaller scale, in North America and on the Continent, is another eagerly 
awaited feature. 

Although maize can be grown in this country for both grain and green 
soiling, in the eastern districts of England it is probably best suited to the 
production cf silage. It is with the latter object in view, therefore, that a 
number of the American hybrids, together with some of the older-established 
varieties, have been kept under observation at Sprowston in the past ten years. 


Twelve Varieties Tested Between 1947 and 1950, Wisconsin numbers 240, 

255, 275, 355, 531 and 608, Jaune Gros de 
Domaine, Pioneer 359, Canbred 150, De Kalb 43, Funks G35 and White 
Horse Tooth were all grown for observation at Sprowston. From the outset 
it was apparent that several of these varieties were entirely unsuitable for 
silage purposes under the climatic conditions of eastern England because of 
their late-maturing characteristics. These were Wisconsin 531, Pioneer 359 
and White Horse Tooth. The first two took 153 and 156 days respectively 
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for the cobs to become cheesy, whilst White Horse Tooth failed to set a 
single cob. The varieties Pioneer and White Horse Tooth could, however, 
be used for green soiling purposes, since both produce an abundance of green 
material during the summer. 

The next group in order of maturity for silage contained the varieties 
Wisconsin 275 and De Kalb 43, which both took 140 days to come to 
maturity. They produced 154 and 14 tons of green material per acre res- 
pectively; the former, however, made a much better silage as far as protein 
was concerned, outyielding De Kalb 43 by 14 cwt. of crude protein per acre. 

Wisconsin 255, Wisconsin 355, Funks G.35 and Jaune Gros de Domaine 
formed the early-maturing group, with a maturing period of about 137 days. 
The first three were particularly good as regards yield of dry matter and 
crude protein per acre, but Jaune Gros de Domaine did not give anything 
like an economic yield. 


Two varieties, Canbred 150 and Wisconsin 240, stood out as very early- 
maturing types, taking only 130 days for the cobs to reach the cheesy stage. 


Unfortunately, the yields of dry matter per acre and crude protein per 
acre were seriously affected by low plant populations, and an indication of 
their full capabilities was not really obtained. Nevertheless, their extreme 
earliness compared with the other varieties under observation appeared to 
call for further investigation, as this character of early maturity is very 
important in the eastern regions. 


Generally speaking, the comparative maturity periods of the varieties 
tested agree with results obtained at other trial centres; any slight individual 
variation there may have been, as in the case of Wisconsin 275 (which has 
not shown up as a very early-maturing variety at Sprowston), is probably 
due to seasonal variation in this area. 


Comparison of Yield and Plant Population of certain 
Maize Varieties grown for Silage. (Sprowston, 1949) 





ANALYSIS OF SILAGE YIELD 





|Daysto| Plant Yieldof| Dry | Crude! C.P.as 
Variety Maturity Population | Green | Matter Protein percentage; Dry | Crude 
Material of D.M. | Matter | Protein 





per per per | ? tons | cw. 

acre acre cent | per acre | per acre 
Wisconsin 240| 130 | 20,400 | 11.68 26.2 3.06 4.77 
Wisconsin 255, 137 | 23,000 | 14.71 | 24.6 3.62 | 
Wisconsin 275| 140 | 23,200 | 15.42 | 27.7 4.27 | 
Wisconsin 355, 138 | 24,100 | 15.95 23.2 3.70 | 
Canbred 150 130 | 17,600 | 9.24 27.5 2.54 | 
De Kalb 43 140 | 22,400 | 14.21 | 24.7 3.51 | 
FunksG.35 | 138 | 23,800 | 15.02 26.4 3.97 | 
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In 1947, the soil conditions at Sprowston were rather cold to start with 
following the bad winter, but from May until October conditions were as 
ideal as they could be for maize in eastern England. Rainfall was well below 
average, mean monthly temperatures were always above normal, and sun- 
shine hours were consistently higher than usual. These favourable weather 
conditions did not, however, result in very heavy yields, as plant populations 
were extremely low ; but they did produce an early crop, and harvesting 
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took place on September 3, compared with September 20 and September 19 
for the 1948 and 1949 crops respectively. The average plant populations 
were about 12-13,000 plants per acre, resulting in yields of green material 
of ten tons per acre. 


The weather in 1948 was much more normal and plant populations of 
16,000 per acre gave yields of twelve tons of green material per acre, an 
increase over the previous year but still nowhere near the maximum yield. 
Although the mean monthly temperatures and sunshine hours were only 
slightly higher than normal, the following year (1949) gave a better indication 
of the capabilities of the maize crop for silage. This was due mainly to the 
much higher plant populations obtained, as can be seen from the table on 
p. 312. The 1950 trial had to be abandoned after the rooks had completely 
ruined many of the plots. Most of the blame for the low plant populations 
in previous years can also be attributed to these birds. 


Comparisons with other Silage Crops To facilitate comparisons with other 

crops, the 1949 figures for Wisconsin 
355—namely, 16 tons of green matter producing 3.7 tons of dry matter and 
6.36 cwt. of crude protein per acre—have been used as a yardstick. Marrow- 
stem kale is the obvious first choice for comparison. To obtain 3.7 tons of 
dry matter per acre with this crop, 263 tons of the green material would have 
to be harvested, which is above the national average, although the same 
amount of protein (6.36 cwt. per acre) could be obtained from a 15 ton crop 
of kale. 

The arable silage crop of oats and vetches is also inferior in yield to maize, 
since it would have to yield 12 tons of green material to produce the above 
results, and under most conditions this would be a difficult target to reach. 
Root crops could not produce the same amount of dry matter per acre, with 
the possible exception of the high dry matter fodder beet. The mangold 
crop, with a national average yield of 20 tons per acre, produces only 2} tons 
of dry matter per acre. 

The silage produced from the maize crop was always very palatable and 
nutritious, and no difficulty was experienced in feeding it to bullocks, unlike 
some of the grass silages at the beginning of a feeding period. Because of 
the high dry matter content it was found, however, that 40 lb. per head per 
day was about the most which could be fed as a bulky ration. 


Plant Populations and Spacing With the probable exception of weather, 
the greatest limiting factor in the yield of 
maize for silage is plant population. This has been well illustrated by the 
trials at Sprowston, particularly in 1948, when analysis of co-variance on 
plant population and yield proved to be highly significant. An optimum 
plant population is about 30,000 plants per acre, as with sugar beet, and this 
has been aimed at by growing maize on 18-inch rows, with twelve inches 
between plants. The difficulty of obtaining this plant population can be 
judged from a glance at the 1949 figures in the previous table. Work carried 
out both at the National Institute for Research in Dairying at Reading(?) and 
by Professor G. E. Blackman at Oxford() substantiates these ideas about 
plant populations. An interesting observation made at Reading was that 
excessive thinning of the maize crop below 30,000 plants per acre does not 
stimulate the production of cobs, as was previously thought. 
It would seem from our experience that eighteen inches between rows is 
rather close for these tall plants, although it fits in well with the cultivation 
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of sugar beet, some of which is grown at this spacing. A row width of 24 
inches with 9-10 inches between plants to give something around the opti- 
mum plant population would probably be better. There has in fact, recently 
been a noticeable tendency on the Continent to work with 24- or 28-inch 


TOWS. 


Some Practical Conclusions Maize for silage in eastern England is a crop 

which has to be pushed into that short period 
between the late spring frosts and those of early autumn. Sowing, therefore, 
cannot be recommended before the beginning of May, and the early-maturing 
varieties must be chosen so that the crop may be harvested before the autumn 
frosts, which quickly discolour and kill the plants. 


Maize will produce an abundance of green material of high dry matter 
content during the summer months, which can be most successfully made into 
silage. Mechanical harvesting in the field and the use of the cutter-blower 
make the gathering of the crop a relatively easy task, and the final product 
is a very palatable and nutritious food. The harvest time comes between 
those of cereals and sugar beet, and so it should not compete for labour with 
either of these crops. Since it occupies the land for about five months and is 
grown in wide rows, it will also serve as a good cleaning crop in a rotation. 
Furthermore, the actual height of the individual plants makes the crop an 
efficient weed suppressor. Finally, with early-maturing varieties and high 
plant populations, the production of diy matter per acre could scarcely be 
outyielded by any of the fodder crops. 

The main trouble experienced with maize is in establishing a sufficiently 
high plant population to give high yields of dry matter. When the Sprowston 
trials took place there was no fool-proof method of repelling rooks, which 
cause great damage to the crop immediately after sowing and in the young 
stage. Recent investigations into bird repellant seed dressings appear to 
offer more hope for the future. Another disadvantage of maize is that, like 
oats, it is susceptible to damage by the frit fly. Also, although yields of dry 
matter are high, the amount of protein secured is low compared with some 
other fodder crops. Temperatures in East Norfolk are slightly lower on 
the average than those farther south, and, in consequence, maize will nor- 
mally mature in eastern England about ten days later than it would in 
southern areas. This is well illustrated by the following results with similar 
varieties at Sprowston and Reading: 


Sprowston (Eastern) Reading (Southern) 
Days Days 
Variety to Maturity Variety to Maturity 
8 


1947 .. Mean of several.. aa 110 Kinscroft K.F.1 
1948 .. Wisconsin275 .. - 138 Wisconsin 275 sg 130 
1949 .. Wisconsin275 .. — 140 Wisconsin 275 “3 128 


Thus it is essential that only the very early maturing varieties are chosen for 
cultivation in the eastern counties. 
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THE PROBLEM OF THE WHEAT BULB FLY 


H. C. GouGu, B.Sc., Ph.D. 
National Agricultural Advisory Service, Eastern Province 


The heavy and widespread attacks of Wheat Bulb fly this year 
were probably due in the main to an unusual combination of weather 
and high fly population. The same combination is unlikely to 
occur again next year, and the intensification of research gives ground 
for confidence that the answer to this pest will soon be found. 


CCORDING to reports from the areas most seriously affected by 

Wheat Bulb fly this year, it seems fair to estimate that about 50,000 

acres of wheat were redrilled, another 50,000 acres were patched and 
perhaps a further 100,000 acres suffered some loss of crop. These figures 
are serious enough when compared with the national wheat acreage of about 
two million, but in those areas which are exposed to the most concentrated 
attacks the damage was little short of disastrous. For example, in the Isle 
of Ely, where over 50,000 acres of wheat are grown, 30 per cent was redrilled, 
13 per cent was patched, and another 12 per cent was affected appreciably. 
These figures spotlight Wheat Bulb fly as a major pest in this country and 
focus attention on the questions farmers have been asking since the attacks 
began. Why have the uttacks been so serious this year, and will the pest 
continue to be of such importance ? Can attacks be prevented or controlled, 
and, if not, what steps are being taken to deal with the problem ? It is my 
intention in this article to try to answer these questions, but before doing so 
I must recapitulate the life history of the fly and emphasize certain features. 


The fly itself is a little smaller than a housefly ; the males are yellowy- 
brown and the females yellowy-grey in colour. They are on the wing from 
June to August and, during this period, may often be seen in calm weather on 
the ears of wheat, especially when it is in flower. Egg-laying begins in July 
and continues for several weeks. The females have the curious habit of 
depositing their eggs in bare soil or in soil under a root crop. In this they 
differ from most insect pests of crops, which lay their eggs on or near a plant 
on which the offspring can feed. The eggs, which are laid just underneath 
the surface of the soil, are also unusual in that they hatch out in the winter, 
starting about the middle of January and continuing throughout February. 
If a field in which eggs have been laid is sown to winter wheat, winter barley 
or rye the crop is attacked (oats are immune) : if it is not sown to one of 
these cereals, most of the maggots die, though a few may survive on certain 


grasses. 


Given a suitable cereal crop at hatching, the small white larvae or maggots, 
then only about 1/20-inch long, will bore into the plant at the so-called “bulb” 
at the base of the stem. Within a few days their internal feeding affects the 
central shoot which may wither or become yellow or stunted. Although the 
central shoot dies, the outer leaves remain green for a time, so that without 
a careful examination the attack may not be noticed until March or even 
April. About this time the larvae begin to feed more voraciously, and many 
fields which look as though they might recover at the end of March succumb 
during April. After the larva has destroyed one shoot it goes to another, 
preferably in the same plant, but otherwise it moves through the soil to 
attack another plant. This process continues until it is fully fed, by which 
time it is about $-inch long and creamy-white in colour (see p. iii of art inset). 
This stage is reached between mid-April and early May, according to the 
season, and the maggots then leave the plant to pupate in the soil. After 
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5-6 weeks the flies emerge, usually during the first half of June. At first 
they remain in the wheat field but gradually they seem to disperse all round 
the neighbourhood. 

From this brief summary it can be seen that a knowledge of certain aspects 
of the life history, such as the precise period of egg-laying, is essential in 
considering control or preventive measures. 


Suitable Egg-Laying Conditions The distribution of the fly has already 

been described by Thomas('). As a 
pest it is mainly confined to the eastern side of the country between the 
Thames and the Tees, though it is aiso prevalent in parts of eastern Scotland. 
Even within these areas it is rather localized and, as a general rule, it occurs 
under two rather different sets of conditions and it is convenient to consider 
these as separate aspects of the Wheat Bulb fly problem. On heavy land, 
such as the boulder clays of East Anglia, where fallowing is, or used to be, 
a common practice, serious attacks may occur in wheat after a fallow or a 
bastard fallow or occasionally following peas, but rarely, if ever, after 
potatoes, other root crops or beans. On light land, including the peats and 
silts, serious attacks occur regularly after potatoes and also crops which are 
removed early like vining peas and, to a lesser extent, after beet, carrots, 
and celery. It used to be thought that the eggs were laid either in bare 
patches in the potato crop or after the potatoes were lifted, but [ (#3) have 
shown that large numbers of eggs may be laid in a main potato crop at a 
time when the tops are meeting in the rows and completely covering the 
ground. It is in the potato-growing areas, which are mainly on the lighter 
soils, that the most serious damage now occurs. 


Little is known about the soil conditions favoured by the flies for egg- 
laying, and this subject offers a fruitful field for investigation. It is not only 
a question of the amount of soil exposed, but it is probable that, for a given 
crop, the more soil exposed the more eggs will be laid. Soil differences also 
play some part ; in the Fens, heavier attacks usually, but not invariably, 
occur in the peaty rather than the silty areas if both soil types are present in 
the same field. 


Very few eggs are laid in crops with a dense cover, such as cereals, linseed 
and mustard, provided such crops are not harvested within the main egg- 
laying period. I was puzzled this year by a heavy attack after barley until I 
found that the crop had been combined on July 16, 1952, and most of the 
field ploughed soon afterwards. The rest of the field, which had not been 
ploughed till mid-August, was only lightly infested. The exact dates of egg- 
laying vary with the season, type of soil and locality. In an early season 
on light land most of the eggs are laid in July ; in a late season on heavy 
land laying continues well into August. It appeared in 1953 that attacks 
on heavy land and the silts became progressively less serious on land ploughed 
after the beginning of August 1952. It is clear that the numbers of eggs 
laid, and hence the probability or otherwise of an attack if wheat is sown 
subsequently, depend very much on the preceding crop and the date of 
ploughing. 

At this stage, however, I must emphasize that the effect of Wheat Bulb 
fly is intimately linked with the vigour of the wheat crop : the stronger and 
more advanced the plant the less serious will be the result of an attack. 
Thus weather, soil consolidation, date of sowing and fertility all play their 
part in determining the effect of a given population of larvae. A vigorous 
and forward plant may withstand a population of a million larvae to the 
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acre (that is, more than one to every plant) whereas a poor, backward crop 
may fail with only half that number. 


Causes of the 1953 Attack Bearing these points in mind we can now con- 
sider the reasons for the serious attacks of last 
season. Although very low temperatures were rare, the winter of 1952-53 
was remarkable for the persistent lower-than-average temperature from 
September onwards. Wheat sown in October developed slowly and wheats 
sown later often did not germinate or appear above ground until January 
or even February, by which time the larvae were hatching (this process was 
not noticeably retarded by the cool conditions). Even the most advanced 
plants were still only in the one-shoot stage and were thus easily killed. An 
unusual feature of last winter was the underground attack on very young 
plants. This took place at various early stages of growth, sometimes when 
the shoot was only }4-inch long, and plants thus attacked usually failed to 
appear above the ground, so that gaps of several inches or even a foot in the 
drills were frequent and a stand of only 50 per cent was a common sight. 
It seemed, however, that these very young shoots did not provide adequate 
nourishment for the larvae as many of them died and the surviving wheat 
plants were not usually attacked later. Sometimes the affected seed sprouted 
again, but the secondary shoots were nearly always twisted and malformed. 


The cold weather was, therefore, one reason for the excessive damage but, 
unfortunately, it also coincided with a year of exceptionally high populations. 
Apart from the crop and soil conditions, the number of eggs laid depends on 
the number of flies available and the weather during and preceding egg- 
laying. Survival of the eggs perhaps also depends on subsequent weather 
as well as on the prevalence of natural enemies. The widespread attacks of 
1952 ensured that there was a plentiful supply of flies that summer and, 
although little is known about the ideal conditions for egg-laying and survival, 
it is certain that 1952 was generally favourable. 


A feature of the 1952 and 1953 attacks was the occurrence of damage in 
areas where the fly had not been known before, which led to the suggestion 
that the pest was spreading. The probability is that the flies had been present 
in small numbers in such areas for a very long time but that in those two 
years they became more numerous and, under the abnormal conditions, 
caused noticeable damage. In 1945, for example, I examined 136 wheat 
fields on eighty-six farms, selected more or less at random throughout 
Yorkshire, and found Wheat Bulb fly on over half the farms and fields, 
although often in small numbers (4). Even on fields where it was not found 
‘ it was not necessarily absent, and a closer inspection might have revealed it. 


It is therefore my opinion that the serious attack in 1953 was due to a 
combination of circumstances, and it is unlikely that the same combination 
will occur again next year. However, most farmers who suffered last season 
will prefer to take precautions rather than chances. 


Cultural Control Theoretically, the Wheat Bulb fly should be easy to con- 

trol because it only occurs in numbers where wheat follows 
a crop which provides suitable egg-laying conditions, and it could be almost 
eliminated as a pest by varying the sequence of cropping. There are, however, 
many practical objections to this apparently easy solution. In both the 
heavy and light land areas I have mentioned wheat is not only the traditional, 
but also the most suitable, crop to follow fallows or potatoes respectively. 
Such areas are usually intensively farmed and little oats and barley are 
required owing to the small number of livestock kept. Some wheat may be 
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taken after other crops, but the amount must, of necessity, be limited. On 
heavy land the ploughing for bastard fallows may be delayed until early 
August, but conditions may not then be suitable nor time available. Thus 
although changes in cropping sequence should be carefully considered, they 
are only of very limited value. 

I have already emphasized the importance of a vigorous crop, and though 
this depends on many factors, one of the main ones is early sowing. Sowing 
dates will, of course, depend on local conditions and circumstances, but 
wheat sown in a normal winter by mid-October or, at the latest, by the first 
week of November, will have started tillering by the time the maggots are 
hatching, and the plant will then have a good chance of keeping one stage 
ahead of the pest by putting out new shoots as fast as old ones are destroyed. 
However, there are often objections to early sowing—risk of lodging at 
harvest time, failure to eliminate black grass on heavy land, and, in some 
seasons, a late potato harvest or bad weather which will delay drilling. 
Under such circumstances it may be wiser on light land to defer sowing 
until the spring, when most of the eggs will have hatched and the maggots 
have died from starvation. Experiments and observations have shown that 
spring wheat sown after the beginning of March will not be seriously attacked, 
and even late February drillings will probably be satisfactory. 


Many farmers have wondered if the modern varieties of wheat are as 
resistant to the Wheat Bulb fly as the older varieties. There is certainly no 
immune variety, but undoubtedly some wheats, especially those which tiller 
more readily, make a better recovery. At the moment, however, it would seem 
wisest to continue to choose a variety for its suitability for local conditions 
rather than for any apparent resistance to this pest. 


Control by Insecticides There remains the possibility of insecticides. 

With a pest which feeds inside the plant we are 
limited to indirect control by one of the following methods : (1) application 
of insecticides to the foliage of the preceding crop, or to the soil of a fallow 
to kill the flies while they are laying their eggs ; (2) incorporation of insecti- 
cides with the soil before drilling, to kill the eggs or the larvae ; (3) use of a 
seed dressing to prevent the entry into the young plant of the newly-hatched 
larvae ; or (4) application of a systemic insecticide (that is, one taken into the 
sap and tissues of the plant) to kill the young larvae after entry. 


This year it was observed that Wheat Bulb fly was sometimes less serious 
on wheat fields where the preceding crop had been sprayed with DDT or a 
similar insecticide. In 1945 I carried out two trials treating plots of potatoes _ 
in two separate fields with a DDT dust and a DDT spray at the start of 
egg-laying (July) and, on one field, again fourteen days later. The results 
were rather inconclusive since, although there was a reduction in the infes- 
tation on the wheat on the treated plots as compared with the untreated 
plots, it was not sufficiently marked to be considered successful. However, 
better results might well be achieved if large areas, such as whole or 
half fields, are treated, thus allowing for the movement of the flies. This 
method was used both experimentally and commercially on a large scale 
this summer, but the results will not be available till next spring. The 
important point is to have a cover of a persistent insecticide such as DDT 
during the egg-laying period in July and August. If this method is to be 
used, careful timing based on reliable observations is essential, since the 
egg-laying period is long and by no means fixed. Thus although in early 
seasons egg-laying might be expected to begin in early July, little occurred 
in 1953 before the third week of the month. Two sprays, the second fourteen 
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days after the first, may also be necessary. For a crop like potatoes the 
insecticide can be incorporated in the blight spray with only the additional 
expense of the material, but it is questionable if the method would be eco- 
nomical as a routine on fallows or other crops. Another difficulty which 
was noticeable this year was the damage caused by the machine going through 
lush and spreading haulms. 

Several workers, including myself, have attempted to kill the eggs or the 
newly-hatched maggots by using soil insecticides such as BHC, Aldrin and 
Dieldrin (all of which have been most successful against wireworms) at 
various strengths and at various times, but the results have been uniformly 
disappointing. 

A suitable seed dressing would undoubtedly be the simplest chemical 
answer to the problem, but again, dressings which have been effective against 
wireworms have been unsuccessful, or at best only partially successful, 
against Wheat Bulb fly. Nevertheless, they do offer some promise, and 
further experiments are in progress. 

The last suggestion of a systemic insecticide has also been explored, but 
again with negative results. In any case, it is doubtful if it would be prac- 
ticable to apply a material under the soil conditions normally prevailing in 
February and early March. 

At present, therefore, there is no proven and reliable chemical remedy 


for the pest. 


Assisting Recovery If a serious attack develops there is little that can be 

done other than the usual means of encouraging 
recovery such as heavy rolling and top dressing. It is always a difficult 
matter to decide whether to redrill, patch or leave a crop, particularly when 
the weather is another uncertain factor. Wheat, especially certain varieties, 
has remarkable powers of recovery, and many farmers have been pleased 
they have left a doubtful crop. In some fields which were ploughed or 
cultivated before redrilling, the larvae moved from the original plants to the 
new crop, and it seemed that where redrilling took place before mid-March 
the risk of these secondary attacks was much greater than with later sowings. 
Patched crops often proved disappointing in 1953 because of uneven ripening. 


Progress of Research Work Since much damage has been done by the time 

the farmer notices the attack, preventive rather 
than curative measures are desirable, and the value of these measures would 
be much enhanced if outbreaks could be predicted. Some workers, es- 
pecially on the Continent, have tried to associate years of heavy infestation 
with the weather of the previous summer when the flies were laying their 
eggs. During my own experience I have been unable to find any simple 
relationship, but more detailed work is needed on this. There does seem 
some possibility of forecasting attacks from estimates of numbers of eggs 
which can be extracted from soil samples by a flotation method. In 1952 
the egg counts on twelve potato fields in the Isle of Ely averaged 1,800,000 
per acre (ranging from 1 million to nearly 3 million). Counts of larvae in 
the following wheat crops averaged 900,000 per acre (ranging from 650,000 
to 1,100,000). This is higher than the average number of plants per acre, 
so it is not surprising that attacks were severe. This work also confirmed 
previous observations(?) that the number of larvae per acre was about half 
the number of eggs laid per acre. Another point to be investigated is the 
possibility of regular fluctuations in the numbers of the pest from season to 
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season, a suggestion which seems to be supported by observations over the 
last ten years. 

These studies, together with field experiments on chemical control, will 
be continued and extended by the appointment under the Agricultural 
Research Council of a full-time research entomologist and an assistant at the 
N.A.A.S. centre at Cambridge. In addition, a great deal of progress has 
already been made at Rothamsted in rearing the fly in captivity as an essential 
preliminary to laboratory studies on insecticides. Observations are also 
being made there on the behaviour of the flies in the field and, in particular, 
on their egg-laying habits. Although it may be some years before the prob- 
lem is finally solved, I think we can look forward confidently to the time 
when the Wheat Bulb fly menace is no longer to be feared. 

Grateful acknowledgment is made to N.A.A.S. colleagues, especially those in the Isle of 
Ely, who have co-operated in experiments and supplied valuable information. 
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SMITHERS CROSS FARM 


J. Butt EvANs 
National Agricultural Advisory Service, Gloucester 


On this small farm bordering the Forest of Dean higher pro- 
ductivity is being expressed by intensive sheep stocking, without 
the ailments commonly expected. 
MITHERS CROSS FARM is situated on the north-west edge of the 
S Forest of Dean. The altitude is around 900 feet, and the farm, which 
is in a very exposed position, overlooks the fertile valley surrounding 
the town of Ross-on-Wye. The soil is a dark, sandy loam, overlying the 
Coal Measures, and the whole of the hill upon the summit of which the farm 
lies is honeycombed with the workings of local mines extracting the soft coal 
which is to be found within a few feet of the surface. 


The rainfall is about 35 inches, and in view of the natural drainage, which 
is considerably enhanced by the mine workings, one would expect the farm 
to suffer badly in times of drought. But not so ; when these conditions 
occur it is often the greenest spot for miles around. The reason for this 
may be the high humidity, allied to the large amount of animal nitrogen 
which the pastures receive under the system practised. 

Wind is a great problem, so much so that it is rare indeed to see a standing 
crop at harvest time. Foddering and trough feeding raise difficult problems, 
especially as the hedges, which are purposely kept thick and fairly high, are 
the only shelter available. 

The area of Smithers Cross is 92} acres, made up of sixteen enclosures. 
Many of these are subdivided by temporary fencing into smaller enclosures 
for the purpose of stocking, ploughing and reseeding, grass conservation, etc. 


320 





SMITHERS CROSS FARM 


When the present tenant, Mr. F. H. Knight, took over the farm in 1939, 
bracken completely covered two fields of approximately six acres each, and 
large areas of others were similarly affected. The pasture on the remainder 
was extremely poor and the farm was considered to be “‘ sheep sick” ; in- 
deed, of a bunch of lambs bought locally, 39 died within a few weeks. 


There were, however, a number of ewes, mainly Welsh Mountain and 
Radnor, that were taken over at valuation, and the youngest of these, 
together with some more of a similar type, making a total of approximately 
sixty, formed the foundation of the present flock. These ewes were mated 
to a pedigree Suffolk ram, and some of the females from the mating were 
retained to augment the ewe flock. This practice has been continued every 
year to provide replacements, and a Suffolk tup has been used all the time, 
with the result that the majority of the present generation are, in appearance, 
pure Suffolk. 


Pattern of Increase A policy of ploughing, cropping and reseeding, together 

with liberal dressings of lime and phosphates, soon 
began to show effect ; whereas in June 1940, the stock comprised 67 ewes 
plus their lambs, 44 tegs, 3 horses, and a total of 39 cattle (24 of which were 
calves), with no arable whatsoever, four years later the figures showed 12} 
acres of barley, 7 acres of oats, 7 of potatoes, 6 of roots, 27 total cattle 
(9 calves), 120 ewes plus their lambs, 60 tegs, and 4 working horses. 


The method of dealing with the old pastures was to plough and then 
thoroughly cultivate to break up the mat. One ton of burnt lime or 2 tons 
of ground limestone per acre was applied, together with 10-20 cwt. high 
grade slag per acre. Wheat or oats were taken as a first crop, followed by 
roots the following year. In the third year the field was sown to barley or 
oats and undersown to a 3- to 4-year ley. The mixture was of the Cockle 
Park type, but it is interesting to note that under this system of management 
all leys tended to be dominated within two to three years by perennial 
ryegrass and white clover. 

Although today the pastures show no apparent sign of lime deficiency, 
analysis indicates that the soil is acid, and even though heavy dressings of 
lime have been applied to most of the fields twice or three times during the 
past ten years, the soil test taken in 1950 showed a lime requirement on every 
field except one, ranging from 10 to 75 cwt. of calcium carbonate per acre. 


The labour force has been fairly constant since 1941, and is composed of 
the farmer, one man and a boy. Two casuals are employed as required 
during peak periods. 

The sheep numbers have gradually been built up until the breeding flock 
now numbers 110 or thereabouts, while the cattle are maintained at a total 
of approximately 30 head. A laying flock of 300-400 hens is also kept, 
partly under the fold system and partly in hen yards. Some pigs are fed 
out to bacon weight each year, but the numbers have fluctuated according 
to the amount of unrationed food, such as potatoes, available. 


All acts of husbandry connected with the sheep, such as dipping, drenching, 
foot paring and so on, is done on a “ gang basis ’—that is, every one is 
concentrated on the job in hand in order to get it done quickly. For 
instance, the sheep have their feet attended to at least every eight weeks, 
and when this is done all the sheep are gathered and every foot receives 
attention. Besides this, the whole flock is run through the foot-bath once 
a fortnight or so, from which it can be seen that the importance of having 
upright sheep is a point which is fully appreciated on this farm. 
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The value of modern dips is also well recognized, and all sheep are dipped 
twice and sometimes three times during the season in order to avoid fly strike. 


The lambs are wormed twice or three times a year, but the adult sheep 
are never drenched. In 1950 the Veterinary Investigation Officer examined 
specimens of faeces taken from both ewes and lambs ; although worms were 
present in the lambs they were almost entirely absent from the ewes. This 
may be explained at least in part by the immunity which healthy adult sheep 
are known to develop towards these parasites. 


Management in Small Enclosures A very definite policy is followed regard- 

ing the stocking of the various pastures. 
Throughout the whole of the winter the yearling sheep are kept in two fields 
(approximately 12 acres total). There they receive hay, roots, and a small 
quantity of whole oats. The following year will see two other fields treated 
in a like fashion, and so in the course of five years, the 60 acres of leys and 
grass are covered. The in-lamb ewes are kept separate from the yearlings, 
zs are also the lambs immediately following weaning. Thus from mid-July 
until the last of the yearlings are sold, there are three separate flocks on the 
holding, and with such a restricted grazing area the value of small enclosures 
can be clearly seen, especially as the sheep are moved around as frequently 
as possible. During June and July of this year, for instance, 24 acres were 
set up for conservation, leaving only 36 acres for grazing, the stock numbers 
being 102 ewes, 157 lambs, 105 yearling tegs, 20 rams and 33 cattle (7 calves), 
28 yearling sheep and 3 ewes having been sold at the end of June. The 
tillage area is cropped with 54 acres of wheat, 10 of barley, 10 of oats and 7 of 
roots (including 3 acres of potatoes). 


It is worthy of note that until 1947 all field work was done with horses, 
but in that year a tractor displaced three of the four working horses. 
Theoretically this should have made it possible to have increased the number 
of sheep and/or cattle, and in fact 15 ewes were added to the breeding flock. 
It was found, however, that theory did not work out in practice. Mr. 
Knight has always held that in an intensive enterprise such as his the ratio 
of the various kinds of grazing stock one to another is of the greatest im- 
portance, and that belief has been amply confirmed. 


The wethers are finished on grass and then sold to the Ministry of Food, 
a recent batch of twenty-eight being returned at an average of 79 Ib. dead 
weight. The yearling theaves are offered for sale as breeding stock at the 
i sales at the end of August, where they find a very ready market to local 
uyers. 


Early in 1947, Mr. Knight was asked by the Forest of Dean Commoners’ 
Association if he would consider breeding some Suffolk rams under really 
hard conditions for sale to members of the Association for their use on the 
open forest. This area was just about to come under the Hill Rams Control 
Order, and it had been found that rams purchased in normal market order 
at the autumn sales could not stand the Forest conditions. To this end ten 
pedigree Suffolk ewes were bought in from Scotland. There were some 
misgivings concerning the in-purchase of ewes to this farm, but the project 
was quite successful ; the ewes took to their new conditions satisfactorily 
and showed no ill-effects. This was most interesting to all concerned in 
view of the theory put forward by many people that the stock of Smithers 
Cross had become acclimatized to the intensive conditions. In 1948 a 
second small consignment (12 ewes) was bought from the same locality in 
Scotland, and these ewes also settled down quite happily. 
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One point that has become very clear, however, is that as the quality and 
size of the sheep are improved by the continual use of good quality sires, the 
area of land required to accommodate them increases also. Thus the total 
sheep population on this holding has tended to decline slightly during the 
past year or two. 

It is impossible in an article of this length to cover the many interesting 
points which arise, but a word or two about the relative freedom from 
parasite troubles might not be out of place. 

It could perhaps be argued on economic grounds that it would be more 
profitable to increase the ewes and sell the lambs, either fat or as stores, in 
the autumn, but I would hesitate to advocate such a policy at Smithers Cross. 
It is my personal opinion that the practice of carrying on each year’s lamb 
crop to the yearling stage is of great importance, and has considerable bearing 
on the freedom of the flock from parasitic troubles, for it means that during 
spring and summer there are almost twice as many adult sheep as there are 
lambs. In this connection, it is important to realize, first, that the larvae 
of the stomach worms do not become infective until about 43 days after 
hatching, and if taken in by the adult sheep before that time are destroyed 
in the animals’ intestines ; secondly, that the policy on this farm is to move 
the sheep every two or three days ; and thirdly, that the lambs are drenched 
throughout the season. 

There does then appear to be a logical reason for the freedom from the 
worm troubles which one would normally expect. 

It is always dangerous to draw conclusions that are not based on scientific 
facts, so it is good to know that the Agricultural Improvement Council has 
started some experimental work on intensive sheep husbandry, and it may 
well be that the time will come when the old saying that “ a sheep’s worst 


enemy is another sheep ” may be changed to “ a sheep’s best friend is another 
sheep”’. 
Some of Mr. Knight’s sheep are shown in the photograph on the front cover of this issue. 





Obituary 


We learn with regret of the death of Professor A. W. Ashby on September 10 at Oxford, 


at the age of 67. 

Until his retirement last year, Professor Ashby was Director of the Institute for Research 
in Agricultural Economics, Oxford, and, prior to that, was for sixteen years Professor of 
Agricultural Economics at the University of Wales. He was also President of the Agri- 
cultural Economics Society and had been a member of the National Agricultural Wages 


Board since 1924. 





ON GETTING KNOWLEDGE OVER TO FARMERS 
A SURVEY OF THE PAST TWELVE YEARS 


A. W. KNEE, O.B.E. 
Formerly of the Ministry of Agriculture and Fisheries 


Mr. A. W. Knee, who retired from the Ministry’s service in March 
this year, was closely concerned with this war-time and post-war 
development in “* bringing Whitehall to the farmer’’, and is therefore 
specially qualified to survey the results today. 


UCH has been said, much written, about the need for efficiency in 
M farming, if we are to produce the maximum from our land in these 

days of world food shortage. But little has been said or written of 
what seems to me a significant feature of farming these last dozen years or so : 
the fact that farmers have wanted to learn what the scientist and the agri- 
cultural teacher has had to tell them about new techniques, but more especially 
about old and weli-proven methods which maybe they had heard of but had 
not tried out. The purpose of this article is to sketch something of what 
Whitehall has done during that period to provide such knowledge. 


Considerable use has been made of all modern means for putting know- 
ledge over—-the written word : press advertisements and supporting editorial 
articles, free educational leaflets and priced bulletins : the spoken word : 
broadcasting ; a combination of the spoken word and the moving or still 
film picture : films, film strips and slides : the written word and picture in 
the form of educational panels and exhibits at shows, and practical demon- 
strations at shows. Experience has suggested that each method can be used 
with effect ; but, generally speaking, the best results are to be secured by 
the combination of several lines of activity. 


They saw itinthe Paper Extensive use has been made of the press from 

1940 onwards, not only the principal farming 
journals which enjoy large circulations among farmers, but the country 
weekly newspapers, which have proved a valuable medium. Most of them 
are published at the weekend and they are read not only by father, but by 
mother and the children ; so that what dad misses, mum or the youngsters 
may pick up. The Ministry used some 300 to 400 of these provincial papers 
for advertising purposes, and an investigation carried out by the War-time 
Social Survey in 1943 among about 2,000 farmers revealed that at that time 
these papers were the most valuable means for getting information over to 
farmers (especially the average small man with little or no staff) about what 
the nation required of them and how they could best increase their production. 


Advertising began in early 1940 with the ** Plough now by day and night ” 
campaign, designed to help in securing the 1939-40 objective of ploughing 
up two million acres of grassland. It was followed by another campaign 
to induce farmers to make silage from spring grass ; but it was probably not 
until nearly a decade later that silage-making really began to take hold of 
the farming community. But advertising had come to stay, and from early 
1941 until the end of 1948 it was almost continuous; nearly every week in these 
hundreds of papers the farmer could read a Ministry “‘ad.”—partly ex- 
hortatory, but becoming increasingly advisory in character. As one farmer 
put it “I like to see these advertisements ; it shows that Whitehall is in- 
terested in what we farmers are doing”. Did he adopt the advice given in 
the advertisements ? Ah! that we don’t know ; but we suspect he did do 
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Royal Show at Blackpool this year. 





GROW THE SOIL TO GRC 


Left : Peaty mat ploughed in nine years ago. Limit of old granular top soil 
can be seen at about 12 inches (the rule measures 6 inches). Right : Former peat- 
covered soil with thin iron-pan at about 12 inches. Dark worm tracks are evidence 
of deepening of top soil by earthworms. 


heat 


be 
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Photos : E. Crompton 


Left : Nardus growing on very acid peat mat. Right : Former peaty mat has 
been incorporated to a depth of about 3 inches, largely by earthworm activity. 





THE GRASS (See pp. 301-8) 


Photos : E. Crompton 


Left : Natural cracking in a heavy clay soil. In many marginal land soils these 
vertical cracks occur very near the surface. Right: Peaty mat buried by 
ploughing nine years ago. 


THE PROBLEM OF THE WHEAT BULB FLY (See pp. 315-20) 


Wheat plants attacked by Wheat Bulb fly larvae 
Left : Larva inside stem (highly magnified) and (right) plants attacked under- 
ground, compared with normal plants ; soil level is indicated by the dotted line. 





Opencast Coal Extraction 
(See article on pp. 335-6) 


Photos : J. A. Currie 


Operations begin with the transfer of the top soil to huge dumps by means of 
crawler-drawn scrapers. The subsoil is treated similarly. 

The overburden is then removed by a drag-line (seen below), often assisted by 
blasting, and the coal seam, thus exposed, is worked with a mechanical shovel. 





ON GETTING KNOWLEDGE OVER TO FARMERS 


something about it ; for many farmers must have done, otherwise how is it 
that production is now somewhere about half as much again as it was pre-war? 


Broadly speaking, all this advertising was tied up with national policy— 
more meat and milk (especially more milk in winter) ; more and better 
cereals and potatoes ; and greater self-sufficiency, especially in respect of 
protein. In the early "forties milk production in all its aspects featured 
prominently in our advertising : planning for autumn calving ; steaming 
up ; cropping for milk—and kale (“* the crop that fills the milk pail ”) figured 
conspicuously ; ; “early bite” and better hay and silage ; measures against 
mastitis ; clean milk production and milk recording. 

To double-bank the milk drive (which ultimately resulted in record outputs 
from our dairy farms and ended milk rationing), we ran for three years 
(from 1942-43 to 1944-45) what was known as the “ Victory Churn ” contest, 
the object of which was to increase production, especially in winter. The 
counties in England and Wales were divided into six leagues and the winner 
in each league (showing the greatest percentage increase over a basic quantity) 
was awarded a miniature siiver churn presented by Mr. (now Sir) Richard 
Haddon of the Farmer and Stock-Breeder and Chairman of the Minister’s 
Advisory Committee on Publicity, which advised and guidec us in all the 
activities recorded in this article. The champion county of all was awarded 
a silver trophy presented by the Royal Agricultural Society of England, while 
individual farmers with outstanding achievements received certificates. The 
champion counties over the three years were Pembroke, Glamorgan and 
the Soke of Peterborough. 


They read it ina Book Before the war the Ministry issued a considerable 

number of advisory leaflets and bulletins, though 
unfortunately the stocks and type of all our pre-war bulletins and leaflets 
were destroyed in the blitz of 1940, so that there was a considerable backlog 
and many lacks, which have not been completely made good even today, 
though the list totals some 216 major publications and 450 leaflets. Then 
the war threw up new problems and so new literature was needed, hence 
the emergence of the well-known “Growmore” leaflets, which ultimately 
reached a total of over a hundred. The war-time Minister Mr. Robert (now 
Viscount) Hudson took a personal interest in these leaflets and insisted that 
they should be simple, clear and concise. 

Early in the war the Minister’s Advisory Committee on Publicity came 
to the conclusion that the existing literature was not effectively reaching the 
farmers who would benefit by it. As a result, a mobile sales service was 
organized to take literature to farmers wherever they foregathered. Sales 
clerks in pairs visited markets, demonstrations and meetings, improvized a 

ale, free technical leaflets to 
take away. They also visited agricultural teaching and training institutions, 
shows for amateur growers and, later, agricultural shows, which proved a 
valuable “‘ shop window”’. 

This service has been much appreciated by farmers. During the twelve 
years under review nearly a million publications were sold for about £50,000, 
about ten million leaflets were distributed and nearly 15,000 subscriptions 
taken for the Ministry’s monthly journal AGRICULTURE. 


They heard it on the Wireless Agricultural broadcasting began as far back 

as 1934, and the fat stock prices of those 
early days provided material for the music hall comedian. It is worth 
recording here that agriculture is the only industry that enjoys its own “air” 
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period and the only one for which the B.B.C. has appointed an Advisory 
Committee, which, in effect, superseded in 1945 the Ministry’s own Broad- 
casting Committee, appointed in November 1940. It was at a meeting 
of this earlier committee in 1943 that a farmer-member, Mr. Clyde Higgs, 
urged the B.B.C. representatives present to give a lead to the many farmers’ 
discussion groups that were then operating in many counties. As a result, 
a series of six fortnightly discussions entitled “* Cattle at the Crossroads ” 
was arranged and was followed by another on pigs, sheep and poultry. The 
Preston Guardian, which has always had a strong agricultural flavour, 
described these discussions as having “* proved the most popular feature of 
the war” and “a new stimulus to agricultural education in the county ” 
(Lancashire). The first two series were followed later by others on grassland 
development and agricultural machinery. 

To cater for discussion groups which found the listening time too early, 
the Ministry arranged for some of the earlier discussions to be recorded on 
gramophone records. These were supplied on request to the “‘ War Ag.” 
Committees, and, initially, seemed to arouse interest. 


High hopes of group listening were at one time entertained, but they were 
not fulfilled ; and, like all other such attempts at planned adult education 
on the air, they petered out. Some progressive counties such as Lancashire, 
Yorks, W.R., and Glamorgan welcomed the experiment ; but generally 
it was not successful. A number of reasons could be advanced for the failure, 
but probably the main objection was that the loud-speaker and gramophone 
were too impersonal, which suggests a lack of skill on the part of the leader, 
an inability to “lead” and stimulate discussion and questions. But we are 
not alone in our confession of failure in group listening. ‘“‘ No adult edu- 
cation body”, the Workers’ Educational Association told the Beveridge 
Committee, “* has been able to overcome the general adult apathy towards 
education.”” And “we never believed’, they stated, “that discussion 
groups could be kept together unless they were in charge of experienced 
teachers who had a sound knowledge of the subjects that were being treated. 
If this condition were satisfied, then the group was largely independent of 
the radio”’. 

In view of the low listening potential in agriculture we must at least be 
thankful that broadcasting of discussions and straight talks to farmers 
continues, though it must be confessed that these have often been criticized 
on the grounds of “* inconvenient time ”’ (but no one has yet discovered what 
is the ideal listening time for farmers !) ; broadcast material too academic 
and too much in any event for the average farmer to absorb ; broadcasters 
too “professorial” and so on. On the whole, perhaps, a rather disappointing 
medium. But maybe like the rest of us, the farmer looks to the radio for 
amusement ! Though doubtless he finds the weather forecasts useful. 


They saw it at the Pictures The use of films for putting information over 
to farmers has been a noteworthy development 
of the past decade, more especially during the last five years. In 1943 it was 
announced that more films were being made for agriculture than for any 
other industry. Up to the end of that year thirty-two farming films had been 
made, were being completed or were contemplated, either officially or by 
private firms. But by October of that year only a dozen had been shown to 
any appreciable extent in the counties. 
Initially, the ‘“* War Ags.”’ were inclined to be lukewarm about films, and 
it seemed they were not making the right use of them. But gradually they 
thawed and recognized the film as the valuable aid it can be in advisory work; 
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and in 1948 some 4,000-5,000 film shows were given throughout England 
and Wales. It was probably an American film, “ The Science of Milk Pro- 
duction ” by Professor Petersen—whose visit to this country many thousands 
of farmers will recall—that did more than any other film to open the eyes of 
the doubters to the educational value of films. The Petersen film was 
discovered by the Milk Mission to the United States in the early ’forties, the 
Treasury specially allowed dollars for the purchase of copies, and advisory 
Officers were trained to speak to the film and to answer questions—a technique 
that should always be followed in using the film for advisory purposes. By 
the end of March 1949, then in its third season, this film had been shown a 
thousand times to some 75,000 farmers. It is still being shown and its 
successor “* No Hand Stripping ”’ has also enjoyed some measure of success. 


It should not be thought, however, that we think highly of all American 
films. Our films on the whole are thought to be better than theirs—an 
American said so! Indeed one of our films ‘* The Liver Fluke ’’ has been 
acclaimed in Italy (winning a premier award at a Venice Festival), Belgium 
and Brazil ; while South Africa adopted the film on “‘ Pigs on every Farm ” 
and provided it with an Afrikaans commentary. 


Unfortunately, films are costly to make, especially those in colour, as was 
the last we made on “ The Story of the Soil”. Soin the past few years, in 
the interests of national economy, greater use has been made of film strips 
and slides for illustrating talks by advisory officers, though there is no doubt 
that the farmer prefers a moving film. Don’t we all ? 


They saw it ata Show ‘One of the biggest contributions to agricultural 

education since the war’’, said Mr. Laurence Easter- 
brook, a prominent agricultural journalist, “‘ has been made by the Ministry 
of Agriculture through their imaginative exhibits at agricultural shows. In 
nearly every case these demonstrations have been practical and have deferred 
to the countryman’s instinctive preference for taking in information by his 
eyes rather than through his ears.”’ 


It was in 1932—twenty-one years ago—that the Ministry was asked by 
the Bath and West Society to do something to improve the scope and content 
of exhibits at the principal agricultural shows, and the first of a series of 
enlarged and improved exhibits was staged at the Bath and West Show at 
Wimbledon in 1933, in collaboration with county agricultural education 
authorities and specialists at Wye College. This work was developed and in 
1939 no fewer than six of the principal shows were covered. A demonstration 
of “‘ taking the plough round the farm,” staged at the Bath and West that 
year, was singularly appropriate in view of the oncoming war and its great 
ploughing-up campaign. 

But the war put a stop to shows until 1947. In the early war years the 
need arose for some sort of exhibition material that technical officers could 
take with them in their cars and stage at markets, corn halls, local demon- 
strations and the like. So in collaboration with provincial committees we 
prepared a series of standard exhibition panel sets—consisting of three to 
eight panels per set. From 1943 to 1946 over 34,000 sets of these educational 
panel sets were issued, covering a wide range of agricultural subjects. 


When agricultural shows were revived in 1947 the experience gained since 
1932 in putting over information imaginatively was of considerable value. 
At first there was a tendency for exhibits to be too discursive ; moreover, 
there was too much of a tendency to rely on the static, pictorial exhibit. But 
these defects were remedied by a deliberate limitation of themes and a greater 
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emphasis on the practical demonstration. Probably the outstanding 
features of the last seven years have been the livestock demonstrations— 
grading-up the dairy herd and better beef, mutton and bacon production— 
and the demonstrations devoted to the better production and utilization of 
grass, some of which have been outstanding N.A.A.S. features at the shows 
concerned. The young Agricultural Land Service has also weighed in with 
some good practical demonstrations on up-to-date fixed equipment of the farm. 
The sections on the construction of liquid manure tanks and the preservation 
and adaptation of farm buildings at this year’s Bath and West attracted 
much attention. 

Do farmers visit educational exhibits at the shows? A significant 
indication lies in the fact that during the first two years after the shows were 
revived no fewer than 60,000 technical bulletins were sold to them at some 
eighty shows. 

To sum up briefly : from 1940 onwards the Ministry has put over a great 
deal of useful technical information by the means I have described ; and it 
is, I think, generally conceded that many farmers have appreciated this 
“Whitehall” service, and some at least have benefited from it. 


NITROGEN TOP DRESSING OF SPRING OATS 


H. W. GARDNER, B.A. 
Hertfordshire Institute of Agriculture, St. Albans 


The results of the trials which were carried out in Hertfordshire 
between 1949 and 1952 to test the effect of nitrogenous top dressings 
on yield and protein content of spring oats provide some interesting 
comparisons with the information obtained from similar experiments 
with winter oats and wheat, reported in earlier issues of this JOURNAL. 


Hertfordshire during the four years 1949-52 with the primary object 

of measuring the effect on the yield and protein content of the grain of an 
early (May) and of an early plus late (June) dressings of nitrogen. Secondary 
aims were to compare varieties as to their yield and other qualities. The 
number of varieties used fluctuated between 9 and 13, owing to new ones 
coming into prominence during the period of the trials. 


As in the wheat trials recently summarized in this JouRNAL*, the standard 
dose of nitrogen was 2 cwt. per acre of “‘Nitro-Chalk”, applied by hand to 
randomized sub-plots of variety strips. Harvesting was mainly by combine, 
but at one centre in each season the crop was cut by binder. From this 
centre, as well as from some other centres where the straw was raked up 
after combining and weighed, yields and protein analyses of straw were 
obtained. This enabled a more accurate estimate of nitrogen recovery to 
be made. Since the number of varieties was not constant, the old, well- 
established variety Victory, which was included at every centre, has been used 
as the standard of comparison. 


"[itento: with spring oats were conducted on commercial farms in 





- * Agriculture, 1953, 60, 233-8. 
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Table 1 


Comparison of Yield of Spring Oat Varieties, 1949-52 
(Undressed grain calculated to 13 per cent moisture) 


No. of Mean Yield No. of Mean Yield 
Variety Centres cwt. per acre Variety Centres  cwt. per acre 


Victory .. 20 23.2 Victory ¥ 22.9 
Onward .. 20 22.9 Eagle ee, 22.9 
Star e 20 21.3 Onward - 22.4 


Victory .. 17 22.5 Marvellous oy 


: Star a 
— <> “ song Golden Rain 21.0 
Victory .. 14 S. 84 “i 20.9 
Suull .. 14 Black Supreme 20.3 
Victory .. 9 Yielder 1 18.5 
Sun II ne 7] 
8.221 = ) 


ANN Yo 
Ont 


NNN Nb 


General Mean 21.6 


It will be seen from the yields given in Table 1 that the only variety which 
shows promise of consistent superiority to Victory under Hertfordshire 
conditions of soil and climate is $.221 (Maldwyn). Unfortunately, this 
variety was tested at nine centres only—five in 1950 and four in 1952— 
and its lead over Victory cannot be regarded as definitely proved. Eagle, 
Onward, Sun II, and Victory are evidently about equal in yield, and Yielder 
is clearly inferior to all others. 

The picture presented by the spring oats is therefore very different from 
that of the winter wheats. Whereas for wheat striking progress can be 
recorded due to the introduction of French varieties, in the case of oats 
the old favourite, Victory, introduced from Sweden as long ago as 1908, is 


still in the top class for yield. In standing power a few such as Maldwyn, 
Milford, and Sun II may be better than Victory, but, during the four years 
of the trials this variety has given little trouble at harvest, whether cut by 


binder or combine. 


Effect of Nitrogen on Yield Little has been recorded about the response 

of spring oats to nitrogen top dressings, since 
this is not a normal practice; usually all the fertilizer which the crop is to 
receive is applied to the seedbed. The results for individual centres, given 
in Table 2, may therefore be of interest. It can be seen at once that the 
extra grain produced by the May dressing varied a great deal. At the end 
of the first two seasons, only one centre (Clothall) had given a significant 
increase, and the average for the six centres was + 0.6 cwt. The next year 
(1951) every centre gave a positive return, averaging, for six centres, 2.6 cwt. 
That year was noteworthy for an extremely wet spell from January to March ; 
at Oaklands the rainfall for those three months was 11.2 inches, or exactly 
double the average for the past twenty-five years. 

In the following year, every variety at one centre (Tring) gave a most 
extraordinary response to the May nitrogen, the average being 8.2 cwt. ofextra 
grain. The effect of a basal dressing of 2 cwt. of concentrated complete 
fertilizer, applied by combine-drill, was also measured ; it was exactly the 
same, so that the total effect of these two dressings was 16.4 cwt ! 

For the fifteen centres in the four seasons the average response to the 
May dressing was 1.72 cwt. which, with a standard error of 0.29, is highly 
significant. If the 1952 Tring result is omitted as being very abnormal, the 
average response falls to 1.26 cwt., but it is still highly significant. It is, 
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Table 2 


Response to Nitrogen Top Dressings at Different Centres (cwt. per acre) 
(Means of 15 centres, calculated to 13 per cent moisture) 


No. of Average Yield Effect of Further Effect 
Year Centre Replicates of Centre May Nitrogen of June Nitrogen 


1949 Oaklands 10 14.9 0.5 “3 


L. Colney 10 27.0 —1.1 
Tring 9 24.2 0.7 


a 


Oaklands 12 
Baldock 12 
Clothall 12 


Oaklands 
Knebworth 
Tring 

L. Colney 
Barley 


-—Oh 
Dp 


NNh 


cna-w aod 


NWNN%S DUNO eo& 


Knebworth 
Oaklands 
Tring 

L. Colney 


lho — 
Sooo a oe et 
whROO SCORND 


| 


1.72 0.10 
+ Omitting Tring 
1952 1.26 0.08 


Note—In 1952 the same six varieties were tried at all centres but they were duplicated at 
Knebworth and Oaklands. The total number of replicates was 161. 


however, a small return compared with 4 cwt. for winter wheat and 3.9 cwt. 
for winter oats recorded in experiments during the same four years. At the 
present subsidized price of nitrogen, the 1.26 cwt. of oats would pay for the 
May dressing and show a smail profit, but the results of the present experi- 
ments do not show a clear-cut case for advocating top dressings of nitrogen 
on the grounds of a profitable return in grain alone. If, however, centres 
such as Clothall in 1950, Oaklands, Tring, and London Colney in 1951, and 
Tring in 1952, could be picked out by soil analysis, as the writer thinks 
should be possible by modern “rapid” tests, then the position would be very 
different. 

The June nitrogen dressing was not intended to increase yield but to 
influence protein content. The average response in grain was 0.1 cwt., which 
is clearly not significant. 


Yield of Straw The crops at five centres during the four years were cut by 
binder and so gave estimates of total produce as well as of 
grain were available. On the average of 55 replications, the straw accounted 
for 60 per cent of the total weight of the produce, that is, 1.5* times the weight 
of grain. This is almost exactly the same as for winter oatst. Of these five 
centres, only two included the three levels of nitrogen. The May dressing 
produced 2.0 cwt. extra straw, or 1.4 times the extra grain ; the June nitrogen 
had little effect on straw. 
At four centres, two in 1951 and two in 1952, the straw of six varieties 
was weighed after combining, being either raked up by hand or baled by a 
pick-up baler. The straw obtained in this way was only 0.7 times the weight 


* These figures refer to produce when threshed, not to weights in the field. 
t Agriculture, 1951, 58, 208-6. 
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of grain. Thus it would seem that, compared with the binder, the pick-up 
baler removes only half as much straw from the field. Some of the difference 
is accounted for by the cavings ejected from the combine and some by the 
longer stubble left on the field as compared with the binder. 

There were three levels of nitrogen at these four centres. The additional 
straw produced by the May dressing was 3.1 cwt. which was 0.8 times the 
extra grain. The June nitrogen did not increase straw. The general con- 
clusion to be drawn then is that the top dressings do not appreciably alter 
the grain-straw ratio. If, as in these trials, the May dressing gives an average 
increase of 1.26 cwt. of grain, then the extra straw, if cut by binder, will be 
approximately 2 cwt. and, if cut by combine, | cwt. The value of this extra 
straw is a small additional credit item to be placed against the cost of nitrogen. 


Owing to the big difference between the amount of straw removed by the 
binder and that recovered after combining, weighings were made of the straw 
obtained from the binder-cut samples after threshing, that is, after the cavings 
had been lost. From these figures was made the following estimate— 
admittedly only a rough one—of the distribution of the total produce when 
the crop is combined, as compared with a similar crop cut by binder. 


Percentage Distribution of Total Produce from Combined Crop 
Total Straw Left in Field as 
Produce Grain Picked up Extra Stubble Cavings, etc. 
100 40 0 10 20 
With a yield of 8 quarters per acre, this would give the following figures: 
Total Grain Straw Left in Field as 
Produce Picked up Extra Stubble Cavings, etc. 
cw. cwr, cw, cw, cwl, 
60 24 18 6 12 


It is a reasonable conclusion that combining a crop of oats with a yield 
of about 8 to 9 quarters per acres means leaving behind approximately one 
ton of cavings, extra stubble, etc., above what would be left by the binder. 
This ton would contain about 15 cwt. of organic matter, which is as much as 
is present in 90 cwt. of farmyard manure. With three corn crops in a 
five-course rotation, the practice of combining can make a very substantial 
contribution to the organic matter of the soil. 


Protein Percentage inthe Grain Nitrogen analyses were made on 162 

samples of the completely dry but undressed 
grain, comprising all 3 levels of nitrogen for 6 varieties at three centres in 
each of the three seasons, 1950-2. The varieties selected for analysis were 
Milford, Star, Maldwyn, Victory, Sun II, and Onward. 


No differences were found between these varieties comparable with those 
for winter oats. When all levels of nitrogen are averaged, the highest 
variety was Milford with 12.76 per cent crude protein and the lowest Onward 
with 12.18. The difference between these is small compared with the extreme 
difference between centre averages. The centre with the lowest average 
(all levels) was Tring in 1952 with 10.7, and the highest was London Colney, 
also in 1952, with 14.8—a difference of no less than 4.1. Attention was 
also drawn to this wide range of centre averages in the article on winter 
oats already referred to. In this connection, it is of particular interest to 
note in Table 2 that the Tring centre gave a positive response of 8.2 cwt. 
to the May dressing, and the London Colney centre a negative response of 
1.2 cwt. The two trials were sown on the same morning and the centres are 
only 15 miles apart. 
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To assess the effect of top dressings on the protein percentage 54 samples 
for each of the three levels of nitrogen were used. They gave the following 
average percentage crude protein content : 


No Nitrogen May Dressing May plus June Dressings 
11.29 12.41 13.62 


In contrast with winter wheat, where most of the rise in protein is pro- 
duced by the June nitrogen, the two steps with spring oats are about equal ; 
they total 2.33, the same as for wheat. With none of the six varieties was 
there more than a slight variation from this average total rise in protein, 
and even the extreme differences were not significant. In this respect also, 
spring oats contrast with winter wheat in which highly significant differences 
between varieties were shown in the protein increases produced by the double 
dressing of nitrogen. 

Since there must be a maximum possible protein content for a particular 
species of grain, it might be anticipated that centres starting off at a high 
protein level on the no-nitrogen plots would show a below-average rise in 
protein after dressing with nitrogen, and vice versa. This supposition can 
be tested. Leaving out the exceptional Tring 1952 result, the remaining 
eight ceritres can be divided ‘nto two groups of four—one embracing tie four 
lowest for protein, the other the four highest. The results are : 


Relationship between Protein Level, Grain Yield and Response to Nitrogen 








{ 


Average Crude Protein (per cent) | Average Yield of Grain (cwt.) 





Response to Response to 
On Nil Plots | Double Dressing | On Nil Plots May Nitrogen 





Mean of 4 

lower centres | 10.4 +3.2 , +2.0 
Mean of 4 

higher centres | 12.4 +1.6 ; +1.0 





The centres producing grain of lower protein content on nil plots give 
twice as great an increase in protein and in yield after dressing as the centres 
of higher protein content. On the other hand, the average yield on the 
no-nitrogen plots is very nearly the same on both groups of plots and is not, 
therefore, correlated with the protein percentage of the grain from those 
plots. From this it may be presumed that the available nitrogen in the soil 
does not, in itself, decide the yield, but it does have a big influence on the 
protein content of the crop and its response to additional nitrogen. 

If another group of centres with still lower protein content on the nil 
plots had been available, it seems probable that the response to the nitrogen 
dressings would have been greater still. Such may very well be the case 
in the west and north, where higher rainfall may reduce the soil nitrogen to a 
lower level than in Hertfordshire. 


Crude Protein in the Straw It has been shown in recent years that the crude 

protein of hay may vary from 4 to 14 per cent. 
Table 3, based on the analyses of 108 samples, shows that oat straw has a 
similar variability, even when six varieties are averaged. The highest figure 
recorded for an individual plot was 6.2 and the lowest 1.4. The widely held 
opinion of farmers that oat straw sometimes has a higher feeding value than 
hay is thus confirmed by these analyses. 
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Table 3 


Percentage Crude Protein in Oat Straw 
(Average of six varieties) 


Centre No Nitrogen Plots receiving Nitrogen Total Increase 
Plots In May In May+June In Protein 

Oaklands 3.0 1.5 

L. Colney 0.3 

Knebworth 

Tring 


NNN WwW 
Ob 


own omUNwN 


pw 
cow 


L. Colney 


Ww ww ANNA 


4 
5 
5 
9 
8 


as) 
— 
wa 
3 


Mean 


2. 
- 
Zz. 
Knebworth 3. 
4. 
a 
General Mean  S 


75 
17 
The May and June nitrogen dressings were about equal in raising the 


protein percentage of the straw, but the effect varied greatly from centre to 
centre as in the case of the grain. No consistent differences between varieties 


were detected. 


Recovery of the Applied Nitrogen From the yields of grain and straw and 

. their protein percentages, the total pro- 
duction of protein can be calculated and, from this, the “recovery” of the 
applied nitrogen. It is evident from Table 2 and the figures just given for 
protein content that the recovery of the nitrogen will vary greatly, and an 
average figure in itself may be very misleading. For this reason, the extremes 
as well as the average are given in Table 4. In preparing the table, the straw 
has been assumed to be 14 times the weight of grain and, like it, to contain 
13 per cent moisture. The possible error introduced by these assumptions 
is small and would not influence the general conclusions. 


Table 4 


Production of Protein per acre and Recovery of the Applied Nitrogen 
(Average of six varieties) 


Protein on Additional Protein from Recovery of 
Nil Plots MayN. JuneN. MayN. JuneN. 
cwt, cw. cwt. per cent per cent 
Mean of 14 Grain ray 0.35 0.25 18.0 12.9 
Centres Straw 0.77 0.17 0.13 8.8 6.7 


Total 2.88 0.52 0.38 26.8 19.6 


Centre of Grain 2.07 0.68 0.67 35.1 34.5 
Highest Recovery Straw 0.80 0.29 0.4 14.9 21.7 


Total 2.87 0.97 i 50.0 56.2 


Centre of Grain 2.30 0.05 0.0 2.5 4.6 
Lowest Recovery Straw 1.01 0.11 0. I ce 


Total 3.31 0.16 “8.2 17 


It will be seen that, on average, the May dressings produced about 4 cwt. 
of extra protein, of which two-thirds was in the grain. But at the centre of 
highest recovery nearly twice as much additional protein was obtained, while 
that of lowest recovery recorded only one-third of the average. The per- 
centage recovery fell from 26.8 for the May nitrogen to 19.6 for the June 
dressing, but there was again a tremendous range in the results from the 
highest and the lowest centres. 
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Financial Aspects and Conclusions From the results of about forty experi- 

ments in Hertfordshire on the top 
dressing of winter wheat and winter oats, it can be stated that in at least nine 
out of ten cases with these crops a nitrogen dressing in April or May will 
give a profitable—usually highly profitable—return in grain. It is one of 
the most reliable practices in the farming of the eastern counties. 


With the fifteen experiments made with spring oats, the amount of extra 
grain necessary to justify the May application (assumed to be 1.25 cwt.) was 
obtained in six cases only—three of them in 1951, the year of high rainfall 
in January—March. In similar wet seasons it would be wise to give extra 
nitrogen near drilling time—that is, a broadcast dressing of sulphate of 
ammonia or “Nitro-Chalk’’ in addition to the 2 cwt. or so of complete 
fertilizer commonly applied by combine-drill. 

Exceptional cases, such as at Tring in 1952, could be picked out by the 
farmer himself if he adopted the practice of shutting off the fertilizer in the 
drill for a few chains in every field. The unusually striking effect of missing 
out the fertilizer could be seen in time to give a top dressing. These cases 
could also be detected by rapid soil analysis when the seedbed is being 
prepared. 

From the results obtained, I have reluctantly come to the conclusion that 
the use of an additional June dressing for protein production cannot in 
general be recommended. At first, the possibility of raising the protein 
by at least 1 per cent in the grain and a corresponding amount in the straw 
seemed very attractive, but the average recovery of only 12.9 per cent in the 
grain and 6.7 in the straw rules it out as being an ineflicient use of the money 
available for fertilizers. It must, however, be emphasized again that these 
results were obtained in a county of low rainfall, and a much higher average 


recovery might be found in wetter districts. Much work, however, has 
still to be done on the use of nitrogen on the different cereal crops. 


The work described in this article was planned and carried out in co-operation with the 
Cereals Research Station, to which samples from each plot or sub-plot were supplied. 
Only the results for which the writer was responsible are considered, leaving the work done 
at the Research Station to be described elsewhere. 
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OPENCAST COAL SITES RECLAIMED 


F. HunTER, B.Sc., A.R.LC. 
King’s College, Newcastle-upon-Tyne 


What effect does the removal and heaping of top and subsoil 
during opencast coal mining operations have on soil bacteria, 
insects and structure ? What fertilizer treatment is necessary on 
reclamation ? The results of some preliminary investigations into 
these problems by workers at King’s College are given below. 


HE photograph showing opencast coal extraction which appears in 

the art inset presents a scene all too familiar today to farmers on the 

western fringe of the Northumberland and Durham coalfield. Opera- 
tions begin with the transfer of the top soil to huge dumps by means of crawler- 
drawn scrapers. The subsoil is treated similarly. The overburden is then 
removed by a drag-line, often assisted by blasting, and the coal seam, thus 
exposed, is worked with a mechanical shovel. Finally, when the site has 
been exhausted, original contours are restored by replacing the overburden, 
subsoil and top soil. 

Back in the hands of the agriculturist, the management of these sites is, 
in many cases, proving to be a very difficult task. Problems abound and, 
since opencast coal mining is a relatively new practice, there is little by way 
of previous experience to give guidance. In present economic circumstances 
this type of coal working seems to be a necessity ; it is probably less damaging 
than underground extraction of seams near the surface. It is, however, 
very important that this land should be restored as quickly as possible to 
full agricultural productivity. Some of the Northumberland sites, prior to 
working, were capable of producing 30 cwt. of wheat per acre, and wheat 
today is vital as a “dollar-saver”’. 

Several aspects of the problem of restoration have been examined by 
workers at King’s College. Although the work is necessarily fragmentary, 
and relates to a very limited number of sites, it may nevertheless be of interest 
in view of the small amount of data available. 

In the first place, several areas which had been restored and reseeded 
were examined and here, although the establishment of seeds was quite 
satisfactory, the amount of grazing or yield of hay was most disappointing. 
Mr. D. G. Bushnell laid down three fertilizers response trials, using all 
combinations of nitrogenous, phosphatic and potassic fertilizers. Nitrogen 
in the form of sulphate of ammonia was applied at 2 cwt. per acre, phosphates 
as superphosphate at 24, 5 and 10 cwt. per acre, and potash as muriate of 
potash at 14 cwt. per acre. On all three sites the response to nitrogen was 
outstanding and increased the yield of hay by 60-70 per cent. Potash gave 
a negligible response in every case, and phosphates, even at the highest level, 
gave an increase of less than 10 per cent. The land was, of course, treated 
fairly generously with phosphatic fertilizers at the time of seeding, and such 
treatment is undoubtedly necessary, although experience suggests that a 
modest annual dressing of, say, 2 cwt. per acre superphosphate or 3 cwt. 
per acre high grade basic slag will serve thereafter. Yearly dressings of 
phosphates are advisable because there appears to be a greater tendency 
towards “‘fixation”’ on the land after it has been worked. It was obvious on 
many sites, particularly those carrying arable crops, that generous treatment 
with nitrogenous fertilizers is essential, and in most cases three times the 
normal dressings would not be excessive. 
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Adverse Effects on Soil Bacteria and Insects The very fact that so much 

nitrogen had to be given “‘out 
of the bag” was evidence that the soil micro-organisms were not making 
available their normal quota of nitrogen. Indeed, in some cases, vegetable 
matter could be found at a depth of a few inches in a state of perfect pre- 
servation. Clearly, all was not well with the process of decay !_ It has been 
suggested that heaping the topsoil in huge dumps may have far-reaching 
effects on its micro-organic population. This possibility has been studied 
by Mrs. S. L. Ranson and Mr. P. H. C. Foulsham, who drew samples from 
heaps of top soil to a depth of 3 feet and found a progressive decrease in 
bacterial population. There is, however, strong evidence that there is no 
permanent damage to the bacterial balance and that restoration of satis- 
factory physical conditions is followed by a return to the original level of 
population. 

A parallel investigation on soil insect life has been carried out by Dr. G. 
Heslop-Harrison, Mr. E. B. Dennis and Mr. J. Halcrow, As with bacteria, 
there was an enormous depression in population when compared with the 
unworked land. Poor soil structure seemed to preclude re-population with 
leather jackets, wireworms and cutworms, but in a very short while, all the 
other insects had returned in smaller numbers. Crop pest species associated 
with the upper portion of the plant developed normally and kept pace with 
the growth of the plants themselves. The indications are that insects which 
depend on the lower portion and roots of plants will not develop until soil 
structures return to normal. Those with a life cycle of one, two or more 
years require a longer period of study before any conclusive statement can 
be made. 


Unsatisfactory Soil Structure All the evidence suggests that the main trouble 
on reclaimed land is an unsatisfactory soil 
structure, and this has been confirmed by Mr. J. A. Currie. On one site, 
for example, he found that the total pore space of the top 3 inches of un- 
worked soil was 50.1 per cent, whereas on an adjacent worked area pore 
space had fallen to 32.8 per cent. This decline in structure had a marked 
effect on the permeability of the soil, and a prepared core of soil 3 inches in 
diameter and 3 inches deep allowed only 18 c.c. of water to percolate in an 
hour, whereas a similar core from unworked land allowed 269 c.c. per hour 
to pass through it. It is clear that drainage of some of the sites will be a 
problem until a more satisfactory soil structure can be established. On 
certain areas, the impermeability of the soil has caused surface run-off 
during rain, and this, in one case, produced gulleys up to 24 feet deep. 


Much further data on the problem of the breakdown of the physical 
structure of the soil is needed, and work on this aspect of the problem 
continues. The effect of the new soil conditioning agents will be noted 
with interest. Another urgent necessity is information from more widely 
spread fertilizer response trials so that we may assess more accurately the 
fertilizer requirements of the reclaimed areas. A succession of good crops 
may bring with it a substantial improvement in soil structure. In the 
meantime, where yields on restored land are disappointing, more liberal 
use of direct application of nitrogen, say, the equivalent of 6 cwt. “Nitro- 
Chalk” per acre, may be tried by way of experiment, along with the normal 
phosphate and potash dressings. 





QUEENSLAND SHEEP FARM 


D. E. Tripe, B.Sc.(Agric.), PH.D. 
School of Veterinary Science, University of Bristol 


Eight thousand sheep on a forty-thousand acre farm run by three 
men in the arid country of S.W. Queensland. These were the 
conditions which Dr. Tribe found on one station during his recent 
visit to Australia. 


Scottish and Welsh Highlands and the Australian Bush. If one were 

asked to describe the latter in two words, the first that would come to 
mind would undoubtedly be “drought’’ and “‘heat” ; but if asked to describe 
the Highlands with similar brevity many of us would at once say “‘wet” and 
“cold” ! Neither description would be completely accurate, but they serve 
to show that to outward appearances the two environments are complete 
opposites. It is, therefore, all the more curious that from a farming point of 
view they show one striking similarity—in both countries sheep production 
is the main agricultural enterprise. The similarity, however, ends there, for 
the methods of sheep husbandry in Australia provide a vivid contrast to the 
shepherding systems of the Highlands. 


First of all, the Australian sheep themselves are vastly different from our 
own Blackfaces and Cheviots. At the present time there are 115 million 
sheep in Australia, of which about 85 million are Merinos. The remaining 
30 million include cross-breds, Comebacks (fine cross-breds usually three- 
quarter-bred Merinos), Corriedales, Polworths, and British breeds. The 
average fleece-weight is approximately 8-10 lb. of wool each year, with a 
quality of 60s to 70s Bradford count. 


In the comparatively small areas of adequate rainfall (more than 20 inches 
per year) the Merino tends to give place to British breeds and cross-breds, 
for it is here that the dual-purpose animal and the fat lamb is produced, but 
sheep numbers are greatest in the areas which receive only 15-20 inches of 
rain annually, and it is here that the Merinos are supreme. 


In addition to low rainfall, many localities in which the Merinos are kept 
have high temperatures ; for example, in central Queensland the average 
midsummer temperature may be 85°F. or even higher, with the daily maxi- 
mum often exceeding 100°F. It is very difficult for the shepherd in the 
north of England to imagine the conditions which these climatic factors 
produce. Instead of boggy, heavy land with a close covering of vegetation 
which, in winter, is often covered with snow or flooded, the soil in the inland 
sheep-raising areas of Queensland is, by comparison, dry and arid with a 
very sparse covering of scrub vegetation which for most of the year is parched, 
sun-burnt and brittle. I stayed for a short time on a sheep station in south- 
western Queensland and perhaps can best give an impression of the Australian 
system of sheep husbandry by describing something of the methods used in 
this particular case. 


A T first sight there are not many points of similarity between the 


A Typical Sheep Station It must be remembered, of course, that Australia 

is a large place (from the west to the east coast is 
farther than from London to Moscow) and therefore a description of one 
particular station runs the risk of giving a misleading picture of the sheep 
industry as a whole. Nevertheless, this station was typical of an area in 
south-western Queensland which is at least four times the size of England. 
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Typical, that is, in all respects but one : its size (40,000 acres) was consider- 
ably smaller than that of its neighbours. The total number of sheep on the 
station was about 8,000, of which 3,000 were breeding ewes, 1,000 ewe 
weaners, 1,000 wether weaners, 3,000 wethers, and about 150 rams. In 
addition to the sheep, there were nearly 200 cattle, including some Herefords 
and Aberdeen-Angus. In other words, the rate of stocking was about one 
sheep to five acres, which is comparable with that over large tracts of mar- 
ginal and hill land in Britain. 

In contrast to the shepherding system of management which we practice 
in Britain, however, all the Australian sheep were enclosed in paddocks 
varying in size between 2,000 and 5,000 acres. These paddocks were 
rotationally grazed, and in this way the best use was made of the sparse 
vegetation. The upkeep of fences, of course, is one of the major operations 
in the farming calendar. There were, for instance, over 240 miles of fencing 
on this station. 

The position is aggravated by two of the more important pests—emus 
and kangaroos. Perhaps the word “pest” is too condemnatory a word to 
use for the emus, since they are regarded with little or no hostility by most 
property owners unless they are present in large numbers, when they can do 
serious damage to fences. With the kangaroo, however, it is a different 
story. In certain localities they occur frequently in large numbers, and not 
only damage fences but also graze in much the same manner as sheep, so that 
the greater the number of kangaroos the less food for the sheep. The 
fight against the kangaroo is, in some parts of Australia, becoming almost 
more important than the traditional fight against the rabbit (although the 
latter do not constitute a very big problem in central and northern 
Queensland). This is partly due to the discovery of a new means of killing 
rabbits. A virus disease called myxomatosis kills rabbits and will attack 
no other animal. By catching wild rabbits, infecting them with the disease 
and then releasing them, myxomatosis has been spread over large areas of 
the country and spectacular success has so far been achieved in controlling 
the pest. The natural spread of the virus depends upon the intervention 
of certain mosquitoes. These suck the blood of the infected rabbits and 
may then be carried by the wind for many miles before attacking other 
healthy rabbits and so spreading the infection. Unfortunately, there are 
very few of the appropriate type of mosquitoes in Britain, and so it is not 
thought to be a practical control measure in this country. 


Little Shepherding The Merino sheep are regularly mustered four times a 

year ; for mating ; for crutching, one month before 
lambing ; for marking, docking, and castrating, three weeks after lambing ; 
and for shearing and weaning. Otherwise, the sheep are left well alone, and, 
except for riding round the flocks to make sure that fences and water sup- 
plies are in good repair and that there is no serious blow-fly strike, they are 
not shepherded at all. Even at lambing time it is not uncommon to put 
the pregnant ewes together in a paddock before parturition and then not to 
go near them until after lambing !_ It amused me to find the reaction of one 
property owner who had recently given employment to a young immigrant 
Scottish shepherd and his wife. At lambing time the Scot insisted upon 
living with his sheep and taking with him a bottle of whisky and a flask of 
hot milk. The scepticism of the owner turned to delight when he found 
at the end of lambing that the percentage of strong healthy lambs was higher 
than he had ever had before. As he said, “ It was expensive on whisky 
but it was worth it!” In general, lambing percentages are not high—it is 
not unusual for them to be as low as 50 or 60 per cent. Because of this it is 
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difficult to keep the sheep population up to its present level, and any large- 
scale improvement of the stock by selective culling is impossible. 


Annual mortality in the flock is reasonably low (about 2 per cent) ; the 
main causes of this loss are poisonous plants, accidents and predators, such 
as foxes, dingoes, and eagles. Incidentally, it is said that since the rabbit 
population has been decreased by the spread of myxomatosis, the number 
of sheep killed by foxes has markedly increased. It is assumed that the 
foxes can no longer find sufficient rabbits for food and have been forced to 
eat the sheep instead. Internal parasites are not common under these hot, 
dry conditions, and since the introduction of a method of controlling blow-fly 
crutch strike by an operation which removes the medial crutch folds which 
commonly extend down each side of the breech on either side of the vulva, 
losses from external parasites are generally not too serious. 


Twin Fears—Drought and Bush Fires The dominant problem of sheep 

husbandry in these arid areas is 
drought feeding. Drought feeding is to the Australian shepherd what winter 
feeding is to his counterpart on the hills in Britain. Unlike the Scottish 
winter, however, the Australian drought is not a feature which can be 
expected at a fairly definite time every year and for which precise plans can 
be made in good time. A serious drougkt may not occur for several years, 
but when it does happen it may last anything from a few weeks to many 
months. 


When the drought arrives there is a routine policy of reducing stock 
numbers and so conserving the available food resources. First, the cattle 
are sold off the farm, then the wethers, and then, if the drought becomes 
more serious, all breeding stock over 5 years old are culled. Finally, the 
remaining stock are either moved temporarily to a non-drought area (which 
may often be several hundred miles away) or, as a last resort, they are 
hand-fed. 


Another fear which always haunts the Australian sheep farmer is the 
dread of bush fires. These are always most severe after several good seasons, 
when there is plenty of dry herbage lying on the ground. Fire breaks of 
12-15 yards wide are always ploughed around the buildings and other 
vulnerable parts of the property, but when a fire really gets going these avail 
comparatively little. A fire may advance on a front of at least ten or twenty 
miles, and frequently will sweep forward in the tops of the trees and not on the 
ground, so that the fire in the tree tops may be as much as a mile in front 
of the ground fire. Damage done to property and the mortality rate amongst 
stock is high : I was repeatedly assured that there is no more terrifying thing 
in the world than a bush fire. 


In these harsh and uncompromising conditions there is one redeeming 
feature without which it is true to say there would be no sheep farming at all. 
This saving grace is the artesian water supply which produces an abundance 
of water for the sheep to drink. The Great Artesian Basin, covering an area 
of 550,000 square miles, stretches from northern Queensland through 
northern New South Wales to South Australia, and is the source of this 
critically important artesian water supply upon which so much of the pastoral 
industry depends. The water generally comes out of the ground at a great 
pressure and at a high temperature, and is then conducted along narrow 
channels to supply stock over the whole estate. On the farm where I stayed 
there were over 40 miles of such open drains, and to keep a check on their 
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condition and to ensure that the water was flowing freely was one of the 
major concerns of the station management. 


From this brief description of the more important features of an Australian 
sheep station it will be clear that the demands upon labour are not great. 
Except for operations such as shearing, when a gang of skilled workers is 
brought on to the station, the labour force is very small; on this particular 
farm there were, in addition to the owner, only two station hands, a cook 
and a cowboy. Since the latter two normally had nothing to do with 
managing the sheep, it really meant that three men looked after approxi- 
mately 8,000 sheep over an area of 40,000 acres. 


Lonely but Profitable Life for these men is hard and lonely, and the human 

and sociological problems they face are in principle 
similar to those of our own Highlands and islands. Recently their position 
has improved considerably as a result of the exceptionally high prices they 
have been getting for wool but, generally speaking, they are no more accus- 
tomed to receiving such financial rewards than is the Scottish crofter. For 
instance, in 1951-52 the station I have described received an income of 
£25,000, against a gross expenditure of £8,000. Profits during recent years 
have been quite exceptional, but wool prices are now returning to more 
reasonable levels. Also, it happened that 1951-52 was a good season, but 
the climate is such that for every good year there may be three or four bad 
ones. It sometimes happens that because of drought it is impossible to 
mate the breeding stock at all for one or perhaps two years, and such hazards 
as these must be balanced against the profits I have mentioned. 


There is also a huge question mark hanging over the whole Australian 
wool industry. It is to be expected that in the next few years there will be a 
great expansion in the production of new, improved, and inexpensive 


synthetic fibres. The world’s demand for wool may possibly fall and prices 
would, of course, fall with the demand. It is a popular and true saying that 
** Australia is carried on the sheep’s back”. It would be a national calamity 
if that back were to break. 





FARMING AFFAIRS 


Minister’s Speech at Bingley The Rt. Hon. Sir Thomas Dugdale, Minister 

of Agriculture and Fisheries, speaking at 
Bingley, Yorks, on September 16, said that Britain’s position today is very 
different from what it was before the war. Then we were the world’s greatest 
creditor; now we are its greatest debtor. 

We have to import today most of our raw materials and half of our food, 
despite the great efforts made by our farmers. We can pay for these imports 
only if we can earn enough by providing services or selling goods abroad. 
And we can sell these goods only if our prices remain competitive. 


But finding export markets is not so easy as it was. Some countries 
abroad are industrializing, whilst Germany, Japan and others are again 
competing vigorously with our exports. So if we are to succeed we must 
keep all our production costs down to help our manufacturers, whose prices 
must be competitive if they are to capture overseas markets. For this 
reason alone, the food we grow at home and its cost has the very closest 
bearing on our overseas trading problems. Agricultural policy is a vital 
part of our national economic policy. We must have a thriving agriculture. 
As Minister of Agriculture, this is, of course, my particular concern. First 
of all I want to make one point quite clear. It is this. 


Production and Productivity 

The Government is convinced that the principles of the Agriculture Act 
of 1947 are not merely a farming but a national necessity. Tha* is why we 
intend, within the framework of the 1947 Act, to make sure that the farming 
community has the freedom and the stability it needs to enable its pro- 
ductivity to go on rising. That is why the good progress of the food pro- 
duction drive towards our goal of at least 60 per cent over pre-war by 1956 


is so welcome. 


And I want to thank the industry for that progress, and to congratulate 
them on it. Two years ago production was running at 43 per cent above 
pre-war. It had stopped going up, and in some commodities had even 
started to go down. Now it is up to 51 per cent over pre-war—eight points 
higher. That is an achievement of which all those who work on the land 
may well be proud. 


There are, for instance, more pigs in the country than ever before. So we 
can now concentrate on cutting down costs and getting up quality. On 
mutton and lamb and on milk we are also doing fine. As for beef, it is good 
to see that 150,000 more calves are being reared than a year ago. Never- 
theless there is still a long way to go before we have enough home-killed 
beef. We shall get there by running on every calf that is worth it and by 
doing them well. 


Our tillage acreage has gone up this year, in spite of the disastrous floods 
along the East Coast which put so much good land out of action. But 
ploughing up extra acres is not the only way of growing the feedingstuffs 
we need. Yields are on the upgrade, and going all out for still better yields 
will do much to make up for any shortfall of the tillage area. We can also 
save the need for concentrates by taking a bit more trouble in both manage- 
ment and conservation of grass. Too much grass is still wasted in one way 
or another. 

All this means putting the accent on productivity—or in other words, 
doing what you can to get better returns for the money you put in. It 
doesn’t mean pouring a lot more capital into machinery and bricks and 
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mortar. Going all out for higher yields and for less waste will help to get 
the extra food we need and raise the farmer’s profits. It will lower his costs 
per gallon or hundredweight and it will increase his turnover. Both are 
vital factors to the financial success of a well-run farm. 


Wages and Costs 
And speaking about costs, you will all know that the farm worker’s wages 


have recently gone up. As a result of this rise, farmers have asked for a 
special review of agricultural prices. Now when considering any case for 
a special review, the Government has to take into account the trends of all 
the farmer’s costs—not only wages. And Ican tell you that on this occasion 
we have found that the wages increase has come at a time when certain other 
costs of production are falling. The Government has therefore felt that a 
special review is not called for. 


This is a healthy sign : for in 1951 all costs were going up ; today we are 
succeeding in bringing many down. That is healthy for farmers and for us 
all. It means that we are on the way to breaking the vicious spiral of higher 
wages chasing higher cost of living. And we must break that spiral if we are 
to help not only our farmers and farm workers but also all our other industries 


and particularly our exports. 

Attention to quality and low cost also ensures that the consumer will be 
able to get what he or she wants. It is no good raising more food at home 
if it costs a great deal more than the country can afford or if it is not what 
the consumer wants. We must produce a lot and produce it well. 


Freedom and Stability 
Now I want to talk to you about the greater freedom in our agricultural 


policy about which there has been some talk. There has been a good deal 


of misunderstanding about it up and down the country. Don’t let us con- 
fuse marketing systems with price levels. I think there is a danger of this. 
Under any marketing system you can get price instability. But the marketing 
system is one thing ; the price level is another. What we are trying to do 
is to move towards a marketing system which gives more freedom and scope 
for initiative, and to ensure with that reasonable price stability. 


Long-Term Marketing Arrangements 
I make no apology for going into a little detail on our long-term marketing 


policy. For this concerns us all—producers and consumers alike. 


We must see that the necessary stability that we provide under the Agri- 
culture Act does not choke the freedom which is so necessary for initiative 
and opportunity in production. We must also see that any long-term 
marketing arrangements serve the interests of producers, of consumers, of 
the trade interests concerned, and of the nation as a whole. We must see 
that there is no waste of public money. 


Eccs. A word or two first about eggs. The teething troubles in the 
changeover from a controlled to a free market have been less than we 
expected. We must be careful not to draw conclusions about the probable 
outcome of the full year from our experience during the first half of it. 
Nevertheless it is satisfactory that during the first twenty weeks after decon- 
trol it is estimated that producers received on average from the packing 
stations about 1#d. a dozen more for their eggs than they got during the 
same period last year under fixed prices. I am sure that all concerned have 
learnt a good deal about post-war marketing which no one could have learnt 
except by experience ; and the consumers have found eggs in the shops, 
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The present arrangements are temporary. With goodwill on all sides, we 
shall work out long-term arrangements which will give egg producers a 
system of orderly marketing and adequate returns and will, at the same time, 
be satisfactory to the purchasing public. 


CEREALS. Farmers and merchants will know about the White Paper 
issued last Monday, and so I am not going into the details now. But there 
are three points I want to make. First, we have devised a workable and 
fair method of implementing the Agriculture Act guarantees in free market 
conditions. It is generally accepted by the farming industry. Next, it 
rewards the good farmer for producing what the market wants. Thirdly, it 
is a fair and indeed generous interpretation of the marketing and price 
guarantees. 


On the marketing side, deficiency payments will not be a new thing for 
those who remember the pre-war situation. The individual grower will sell 
on the free market, so he will not know his exact return in advance. But if 
the average price received in the period concerned is less than a standard 
price announced beforehand, then the same deficiency payment per ton or 
per acre will be paid by the Government to each individual. The result is to 
provide the growers as a whole with a guaranteed average return for each 
crop, while the individual return will be influenced—as it ought to be—by 
such factors as the quality of the grain and the grower’s market judgment. 
In short, we have restored freedom for initiative without sacrificing stability. 


For the harvest of 1954 the Ministry of Food will, under their existing 
powers, undertake the organization for making payments and supervising 
administration. This avoids the need for immediate legislation which 
would have been difficult to arrange, and provides time for more thought 
and discussion between the Government and all the interests concerned on 
the permanent arrangements—a topic on which it is most important to find 
the right answer. 

As to prices you will have noticed the recent falls in world cereal prices. 
It just so happens that these falls have come along as we are moving into a 
freer economy. This is pure coincidence, but it has disturbed some people. 
It does however demonstrate clearly the great value of the guarantees in 
Part I of the Agriculture Act and has given the Government an opportunity 
to show that it does stand four square behind them. 


The Value of the Agriculture Act Guarantees 

I think it is true to say that in the years since 1947 many farmers have 
thought that the guarantees brought few benefits to them—that in the period 
of rising prices we have experienced they could have got as much—or more— 
for their produce without any guarantees. However that may have been, 
there is no doubt that at this moment when some world prices have fallen 
we can see the real purpose and benefits of those guarantees more clearly 
perhaps than ever before. Although world prices are falling, the average 
prices guaranteed to our cereal growers assure them of a stable and reasonable 
return. 
Other Government Help 

And whilst we have been doing this we have been underlining our faith 
in the industry by introducing or extending various production grants and 
assistance to farmers on poorer land and smaller farms. For instance, the 
fertilizer grants, the ploughing-up grants, the calf subsidy and additional 
assistance under the marginal production schemes. 

To sum up then. We want more freedom for our manufacturers and 
farmers to produce efficiently the type and quality of goods the consumer 
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wants. But as far as the agricultural industry is concerned this does not 
mean that we are going back on the guarantees of the Agriculture Act. The 
arrangements for cereals should dispel any fears there may still be about the 
intention of the Government to operate Part I of the Act in the spirit in which 
it was conceived and approved by Parliament. We shall deal with the other 
commodities in the same spirit. We are getting on with our plans for them 
and full consultation with the interests concerned, and decisions will be 
announced when they are made. 


A thriving and productive agriculture is vital to the whole of our national 
well-being. Farmers and farm workers have shown whai they can do and 
I am convinced they will continue to serve the nation in the future as they 
have done in the past. 


Making the Most of Autumn Calves The British farmer is putting up a good 

show in most of the items which go to 
make up the total production of the industry. The latest estimate gives the 
annual output as about 50 per cent above pre-war. Beef production, 
however, has lagged behind: output is barely up to the pre-war figure and 
there is an unsatisfied demand. It is obvious that any improvement in this 
field must begin at the bottom, that is, in the rearing of calves. There has been 
some increase in the number of yearlings during the last year, but not enough 
to wipe out the fa‘l which occurred after June 1950. And the production 
drive calls for a further 300,000 calves by 1956 ! 


The outlook for rearing is bright. For some years.there has been a steady 
improvement in the value of young cattle. During the past two years, for 
instance, prices for yearlings have risen by about £8 per head and for two- 
three-year-olds by about £15. These increases are in fact greater than those 
for fat cattle, indicating that the demand for stores exceeds the supply. And 
with the likely expansion in the supply of feedingstuffs and the continued 
improvement in grasslands, still more cattle will be wanted. 


Most calves are born on milk-selling farms, where the annual draft-out 
is replaced by rearing about half of the cow calves dropped ; the rest of the 
females and all the bull calves are usually marketed as soon as possible. 
Nowadays, with everyone going all out for winter milk, twice as many cows 
and heifers are calved in October as in April, and with milk worth Is. a gallon 
more in the autumn than in the spring, the haste to get surplus calves away is 
almost indecent. Thus it is that from September to November the number 
of young calves sold for slaughter each week reaches the huge total of between 
30,000 and 45,000, or double the April figures. 


Autumn-born calves, being the progeny of dams that have enjoyed sunshine, 
exercise in the open air and the nutritive virtues of grass, are healthier and 
easier to rear than those born in the spring, whose dams have been indoors 
for six months. This, together with the fact that the autumn-reared calf 
can spend the second half of its year on summer pasture instead of indoors, 
should outweigh the extra cost of the milk used in “starting” it. 


A further consideration is that calves suitable for rearing are now worth 
as much in autumn as in spring (£7 or more). This shows that an autumn 
demand has arisen for the type and size of calf required by rearers ; and 
it raises the question whether owners of herds of Dairy Shorthorns, Friesians 
and other such popular breeds might not now reconsider their practice of 
marketing surplus calves at the earliest possible moment, when they fetch 
only about 35s. per head. The rearer wants a calf two or three weeks old, 
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by which time it has had the beastings so essential to its future life and can 
be reared with less risk of white scour and pneumonia—the common dangers 
accompanying the rearing of day-old calves which are usually marketed in 
the dairying districts at this time of the year. The situation seems to require 
that a number of the better surplus calves from dairy herds be dehorned and 
allowed a start of 20 or 30 gallons of milk before being marketed for rearing. 
J. R. Bond 


Wise Stock Feeding With an eye on the forthcoming winter 
8. Sugar Beet Tops for the Winter food programme, don’t overlook the 

value of sugar beet tops. Most classes 
of stock respond well to them. On farms where the supplies of good hay are 
low, the poorer quality hay can be fed in conjunction with sugar beet tops, 
so keeping the better hay for use in the later winter months when the higher 
protein roughages may be short. 


The composition of tops is, of course, variable, depending upon such 
factors as the loss in moisture content on wilting, the proportion of leaf to 
crown and the degree of soil contamination. For practical purposes, 
however, they can be regarded as having a similar composition and feeding 
value to kale. Like kale, tops are a more nutritious food, weight for weight, 
than the other common succulents. They contain, for instance, about twice 
as much protein and roughly one ard a quarter times as much carbohydrates 
as their own weight of swedes. As a rough guide, an acre of sugar beet 
yields about the same weight of tops as of washed beet—say, 7-10 tons. 


Store cattle and sheep may be turned into the fielus to eat sugar beet tops 
after the roots have been carted, or the tops may be collected and fed to the 
stock in yards or on pasture. But whichever you do, the tops must first be 
allowed to wilt, and care should be taken to see that they are free from dirt. 
Along with the tops, it is also advisable to feed long hay or straw, and water 
should always be readily available, since they contain a fair amount of sugar 
and appreciable quantities of common salt. If excessive scouring occurs, 
feed less tops and more roughage. Owing to their laxative nature, beet tops 
should not be fed to calves. 


Beet tops from one acre should provide sufficient feed for about 100 ewes 
for a week. The same amount of tops could be regarded as adequate to 
meet half the food requirements of 30 store bullocks for the same period. 


Fattening bullocks can make good use of tops, and they may have a daily 
allowance of up to a 4 cwt. per head. This class of stock is frequently fed 
on large amounts of coarse roughages which cause constipation ; beet tops 
will help to offset this. Contrary to some previous theories about the feeding 
value of tops, trials in Norfolk have indicated that for fattening purposes 
beet tops seem to have a carbohydrate value similar, on a weight-for-weight 
basis, to that of swedes. 


Beet tops are best fed to dairy cows in controlled amounts immediately 
after milking. Scouring, with consequent fall in milk yield, may occur if 
stock are fed with excessive amounts of tops. There is also some risk of 
milk taint. Up to a }cwt. of tops per head daily can be fed with safety, and 
this amount, together with 10 lb. of medium quality meadow hay and 4 lb. 
of crushed oats, will provide for maintenance and one gallon of milk. 


A cow producing only 2 or 3 gallons of average quality milk per day could 
well have the hay in this M+1 ration replaced by about 15 Ib. of first-quality 
oat straw, so conserving some hay for leaner times. The suggested ration 
apart, 10 lb. of average quality hay can be replaced by 20 Ib. beet tops plus 
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10 lb. good oat straw. It is advantageous to chop and mix the tops and the 
straw. 

Pigs, too, may be fed beet tops: up to 15Ilb. daily can be given to fattening 
pigs on the Lehmann system. This quantity is roughly equivalent to 2 lb. 
of meal. Sows with litters may be given up to 7 lb. of tops, but it is not 
advisable to feed them to young pigs. 

The laxative nature of sugar beet tops—mentioned earlier—should not 
be overlooked. Large amounts of unwilted tops fed to stock can produce 
a scour which, in some cases, may prove fatal. But, if tops are allowed 
to wilt and then fed in reasonable quantities, they are quite safe. 


Clean tops, preferably wilted, can be ensiled ; and where the quantity of 
tops is more than the stock can cope with, it may be worth while conserving 
some in this manner. Making silage from this class of material is not 
without its difficulties, but a valuable feedingstuff will result if care is taken. 


Nowadays, some farmers feed the tops of mangolds and fodder beet. 
Their composition and feeding value is very similar to that of sugar beet tops, 
and limited experience of feeding stock with them indicates that, if allowed 
to wilt, they may be fed to stock in the same manner and amounts as sugar 


beet tops. 
F. C. Collins 


BOOK REVIEWS 


The Influence of England on the French Agronomes, 1750-1789. ANDRE J. BourpE. Cam- 
bridge University Press. 31s. 6d. 

The efforts and the results of the English eighteenth century “‘improvers’’ are well known 
to all interested in British agriculture. It is these men who laid the foundation of our 
present successful farming. There are not, however, very many people who realize that 
the English improvers profoundly influenced French agriculture as well, and that this in 
turn spread from France to many parts of Europe. 

This remarkable study by Dr. Bourde, in the Cambridge Studies in Economic History 
Series, describes and documents very fully the interesting story of the effect of the English 
example throughout France. Dr. Bourde points out that it is the French economists 
who have held our attention rather than their agriculturists, as the former were better 
writers, more in the public eye and were derived from the physiocratic movement, which 
aroused such interest throughout Europe. Dr. Bourde shows that the agronomist or 
“‘agronome’”’ was of more importance to agriculture than the economist. 


Diderot and Voltaire’s works were among the initial influences, the former included an 
important ‘* Letter from Norfolk ’’ in his Encyclopaedia, and Voltaire was in communi- 
cation with our famous “Turnip’’ Townshend ; but the prime influence was Jethro Tull 
whose Horse-Hoeing Husbandry was translated by Duhamel de Monceau. It is interesting 
to note that Duhamel was the third person to attempt this translation, as it was not simply 
a question of knowing English but also of knowing English agriculture. 


The whole book is a fascinating story. It shows the new farming overcoming the con- 
servatism of the old and, what is more, shows how closely the landowners of both countries 
were in sympathy with each other, in spite of the fact that for much of the century the two 
countries were at war. Dr. Bourde has performed a very great service in writing such an 
excellent and well-documented account. Unfortunately, the second of the two plates is 
not reproduced to the high standard usually associated with the Cambridge University 
Press, but this is a minor matter. The book is essential for the student, and of great 
interest to those interested in the history of agriculture. Go 
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Our Undeveloped World. L. DupLey Stamp. Faber. 18s. 

Professor Stamp is clearly on the side of the angels, but this may cause the angels some 
legitimate disquiet. He agrees with the contributors to Four Thousand Million Mouths and 
to the series of B.B.C. talks, “‘ Research for Plenty,’’ that there need be no immediate 
Malthusian alarm ; there are untapped resources of productivity in the world. But some 
of his argument will not please those for whose welfare he is so genuinely concerned. 


This book is based on lectures given in the U.S.A. in 1950, and it contains many useful 
tables and charts of the population, food production, resources, etc., of different parts of 
the world. The conclusions drawn from these conflict with popular opinion. The people 
of the U.S.A. and U.S.S.R. are shown to be making less effective use of their farmland 
than those of Europe or the Tropics; the undeveloped lands lie in the mid-latitudes that 
we already know how to farm intensively. This may be a temporary phase, but much 
large-scale research will be needed before it will be wise to upset local farming techniques 
in Africa and introduce new methods. The main contrast that Professor Stamp sees is 
between countries such as the U.S.A., with abundant land and few people, in which labour 
must be economized, and those like Holland where the policy is to make new land, even 
though this may cost three to four times the present market value of the land made. He 
points out that the main effect of the rapid introduction of labour-saving techniques into 
the Far East would be to throw rural economy there out of gear. 


These conclusions raise the difficulty that the places where it would be easiest to grow 
more food are not the places where the food is most wanted. This leads to some discussion 
of the possibilities of large-scale international trade, and over this and other political 
matters referred to in the book some readers will be at variance with the author. 

N.W.P. 


The Economics of Poultry Management. H. E. BotsForp. Chapman and Hall. 46s. 


The twenty-four chapters comprising this book provide a systematic and comprehensive 
account of the economics of all branches of poultry production. Beginning with a brief re- 
view of the development of the poultry industry in the U.S.A., the author proceeds to 
indicate the financial opportunities and the hazards associated with poultry-farming as a 
livelihood. In succeeding chapters, capital investment, costs, labour organization, and 
management problems are considered in relation to the production of market and hatching 
eggs, day-old chicks, pullets, broilers, turkeys, ducks, geese, and even guinea fowl and 
pigeon squabs. The book concludes appropriately with a consideration of the costs of 
different methods of processing table poultry and marketing eggs and poultry meat. 

The data included in the 124 figures and 182 tables are drawn almost exclusively from 
United States and Canadian practice, which limits considerably the usefulness of the book 
to the English poultry-keeper. A wealth of facts and figures derived from surveys, cost 
studies and case histories of farms are introduced, but little attempt is made by the author 
to appraise these data critically. Each chapter is prefaced by a purely descriptive digest of 
its contents, whereas a discursive conclusion would have been more helpful to the reader. 

When presenting financial records, it is desirable to include a statement of the quantities 
involved in addition to values, as this helps a reassessment of the position when changes 
in the purchasing power of money make the existing information obsolete. The present 
work is inconsistent in this respect. 

These minor deficiencies apart, the presentation is attractive, the literature references 
cited at the end of each chapter are well chosen and the index is adequate. There is an 
urgent need for a similar work based on poultry practice in this country, and it is to be 
hoped that perusal of Professor Botsford’s book by agricultural economists, poultry 
advisory workers, and poultry farmers with business acumen, will provide the necessary 


stimulus. 
K.T. 


Farm Book-keeping. C.V.DAwe. Nelson. 15s. 

Writers on farm book-keeping tend to fall into one of two categories ; either they 
accept the ordinary farmer’s preference for a single-entry system and try to make the best 
of what is, from the accountant’s point of view, an unsatisfactory method, or else they 
elect to swim against the tide towards the goal of double-entry. Dr. Dawe belongs to the 
latter school. 

As a straightforward illustration of the double-entry system ‘‘ which will meet the needs 
of either students or farmers who wish to proceed from financial accounts to departmental 
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cost accounts’’, this book succeeds admirably. It has the great virtue of assuming no 
prior knowledge on the part of the reader, who is taken in a clear and easy fashion through 
all the processes of account-keeping. Minor departures from the strictest rules of account- 
ing are admitted when sound practical considerations demand them. 


One minor criticism of a practical nature is that more space might have been devoted 
to explaining the reconciliation of the cash book with the bank statement at the end of 
the accounting year, not only to allow for unpresented cheques, but also to ensure 
that bank commission and items paid by bankers’ orders have been properly brought into 
the accounts. 

The section on cost accounts reveals the hand of one who has actually prepared them 
and has encountered all the difficulties involved. The complications of costing various 
classes of the same general type of livestock are, however, dismissed rather too lightly. 
The separate costing of the milk, fat cattle, and heifers to maintain the herd, produced 
from a dual-purpose herd of cattle, may require more than, “a number of refinements 
which can fairly easily be made ’’. 

Whilst Dr. Dawe can be said to have achieved his objective of describing a complete 
book-keeping and cost accounting sysiem, an additional section on farm office routine 
would have increased the utility of his book to the practical farmer. The establishment 
of a satisfactory routine for the accounting, bill filing, etc., and in particular the timing 
of the various processes in cost accounting, can be of considerable help to a farmer both 
in reducing the volume of work involved and in enhancing the value of its results. 

G. J. 


The Journal of the National Institute of Agricultural Botany. Vol. VI, No.2. 10s. 


Market gardeners, and particularly those specializing in the production of brassica crops, 
will find much to interest them in the latest issue of the N.I.A.B. Journal. Details of recent 
varicty trials on Brussels sprouts provide some vajuable information on the comparative 
merits of the Cambridge varieties and popular commercial types, while C. North and 
F. L. Squibbs have contributed a closely related article on the occurrence of off-type plants 
in Brussels sprouts, cabbage, broccoli and cauliflower. It is disturbing to learn from the 


latter that the proportion of unmarketable heads is frequently between 20 and 25 per cent. 
The writers have merely drawn attention to the problem and have not attempted to analyse 
the causes, but one possible reason—late sowing—emerges from a third paper by C..G. 
Finch, dealing with the influence of sowing dates on the incidence of faulty heads in 
January King cabbage. 


Farmers will be interested in three reports on variety trials of oats and a detailed classi- 
fication of strains of lucerne, red clover and perennial ryegrass. In addition, the issue 
contains all the papers read to the Crop Conference held by the Institute in December last, 
thus bringing together for the first time a good deal of information which has been gradually 
accumulated by the Institute over a number of years on the different varieties of wheat, 
fodder beet and potatoes. Farmers interested in using the most suitable variety for their 
conditions would be well repaid by a study of these papers. 


The Journal is obtainable from the Secretary of the Institute at Huntingdon Road, 
Cambridge. 
L.W.T. 


Animal Nutrition. D. P. CuTHBERTSON. Seale-Hayne Agricultural College. (A Series 
of Lectures delivered during the 1951-52 Session under the Devon County Agricultural 
Association Lectureship). 2s. 6d. 


To cover the subject of “* Animal Nutrition ’’ in four lectures is clearly an impossibility, 
and Dr. Cuthbertson’s greatest difficulty must have been the selection of his material. 
It is certainly the wisdom of this selection which gives this small book a merit out of all 
proportion to its size. Instead of reviewing traditional and well-established matters of 
nutritional fact, the author has chosen four subjects of the first importance but about 
which no definite nutritional judgments may yet be made. The four chapters are entitled 
“* Microbiology and Nutrition,”’ “* Level of Feeding in Relation to Production,”’ “* Specific 
Deficiency States,’’ and ‘** Diet and Environment in Relation to Resistance to Disease’. 
His position as Director of the Rowett Research Institute gives Dr. Cuthbertson a special 
authority to speak on these topics, for research associated with all of them is proceeding 
at the moment under his leadership. His intimate awareness of the dangers associated 
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with dogmatism and his ability to quote from unpublished as well as published work gives 
an unusually topical and challenging tone to the booklet, and a vitality which is lacking 
in the normal type of text-book review. 


The very topicality itself, however, must inevitably involve certain limitations. Because 
this book deals largely with research work in progress at the moment, it can only indicate 
the possible or probable future conclusions and judgments. Doubtless many existing 
notions will be upheld in the light of further work, while many others will be refuted, and 
because of this the reader must retain as critical a faculty as the author himself. For 
example, even during the delay between giving the lectures and their publication, evidence 
has been produced in Australia and the U.S.A. which enables us to describe with a measure 
of confidence the role of cobalt in animal nutrition and its association with vitamin B**. 
When giving these lectures a few months ago, Dr. Cuthbertson could only hint in a neces- 
sarily vague and brief fashion to this whole subject. Such inevitable limitations as these, 
however, are not really disadvantages, for Dr. Cuthbertson’s recognition of them and the 
consequently cautious treatment of his subjects give a good object lesson in the doubt and 
uncertainty which characterize the scientific attitude. 

It is a pity that the many references made in the text are not fully catalogued at the end 
of each chapter. 

D.E.T. 


The Ant World. DEREK WRAGGE Morey. Pelican. 2s. 


King Solomon’s injunction to go to the ant for wisdom has obviously fallen upon fertile 
ground as far as Mr. Derek Morley is concerned ; for his knowledge concerning this 
intriguing insect, as reflected in this new Pelican book, is as prodigious as it is fascinating. 
The industry and ingenuity of ants command our respect, and their behaviour and complex 
communal life offers a rich and rewarding field of study. But the author is quick to dispel 
some of the popular misconceptions that have grown up about them. 

There are more ants in the world than all other terrestrial animals combined, and their 
distribution is world-wide under every condition of climate and soil, and at all altitudes ; 
they are to be found on every ocean liner and even among the debris being pushed along 
by the prows of Nile steamers. Up till 1952, says Mr. Morley, about 15,000 species had been 
described and named, and there is a wide diversity in their habits. A small selection from 
the list shows Harvesting Ants, Slave-making Ants, Army Ants, and ants which grow and 
eat mushrooms ; there are ants which are parasites on other ants, and ants which live 
entirely by stealing from other ants ; there are ants which live entirely by attacking Termite 
(so-called white ant) colonies and eating the inmates, and there are others who defend 
Termite colonies against these other ants while living as guests in the Termite mounds ; 
there are ants 1/25th of an inch long and ants 14 inches long ; there are ants which are so 
heavily armoured and move as ponderously as a tortoise, and others that are so lightly 
armoured and move so fast that, when travelling at full speed, they leave the ground. And 
by no means, as is popularly supposed, do all ants subscribe to a social life. 


The story of the Honeypot ants, with their large proportion of workers engorged with 
food, hanging immobile from the roofs of the nest chambers as **‘ communal storage bins,”’ 
is interesting. These ants are apparently much sought after by Mexican natives as a 
luxury to grace their wedding feasts ! 

A short review cannot possibly do justice to this absorbingly interesting book. The 
author’s account of the life histories, social behaviour and craftsmanship of these creatures 
in their teeming millions never flags for a moment, and should leave the reader, as it left 
me, a much wiser man. 

S.R.O°H. 


Hannah Dairy Research Institute Annual Report, March 1953. 


The work of the Hannah Dairy Research Institute falls into two categories—biological 
research and technical research. The biological problems, which bear upon the actual 
process of milk production, include the production and management of grass and home- 
grown feedingstuffs, the nutrition of dairy cattle from birth to maturity and throughout 
lactation, milk secretion, and the eradication and control of the more common bovine 
diseases On the technical side, the work revolves around problems arising from the 
handling of milk, including methods of improving the bacteriological quality of milk, the 
heat treatment of milk and the manufacture of condensed and dried milk. 

Although this report, which covers the three years ended March 31, 1953, gives only a 
brief account of the investigations being carried out by the various departments of the 
Institute, it may well serve to whet the appetite of the reader interested in any particular 
aspect of the subject, and he can then obtain fuller details from the Institute’s publications, 
_ of — is given in the report with the names of staff concerned in the various subjects 
of research. 
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Milk producers, in particular, will be impressed with the work relating to the attainment 
of self-sufficiency in feedingstuffs and on various aspects of intensive grassland management 
and utilization. 

The report is obtainable free from The Secretary, The Hannah Dairy Research Institute, 
Kirkhill, Ayr. 

G.T.M. 


Wiltshire Harvest. H.H.BAsHrorp. Constable. 10s. 


Without doubt, the countryside owes more than it admits to its inhabitants like Sir 
Henry Bashford. After successful careers (medicine, in his case) they settle in the country, 
and remain there, wise, tolerant, urbane, cultured, observant, active, concerned for rural 
welfare, fishing, riding, gardening, farming maybe. Out of such leisure, and with a lifelong 
love for Wiltshire behind him, Sir Henry produces this slim sheaf of quietly brilliant essays, 
each of which reflects the author as much as his simple subjects—“* Ploughing,”’ “* Bus to 
Salisbury,”’ “‘ The Last Trout,”’ “‘ The Lost Pub,”’ “* The Fete,”’ “Bathroom Noises,”’ and 
soon. There are no illustrations to distract the eye : everything lies in the calm, almost 
elegant style, and in the personality of the author. The gravest charge that may be laid 
against this kind of book is slightness : it grapples with no great problems, propounds few 
solemn truths. But as such, in these harassed days, it earns its own reward in contentment. 

DG. 


See How They Grow. M. FIELD, J. VALENTINE DuRDEN and F. Percy SmiTH. Penguin 

Books. 3s. 6d. 

This Penguin publication is not a text-book of botany, but just a glimpse into plant 
life through the eyes of cine-photographers. There is no doubt that photography has a part 
to play in the development of our knowledge of the intricacies of the living plant, and it is 
interesting to read of some of the successful attempts to record plant processes by filming. 


A wide range of plants is described, including the Algae—Chlamydomonas, Volvox and 
Fucus, the slime fungi, Mucor and mushrooms, a moss, and the common bracken. Various 
aspects of flowering plants discussed are the root and its growth ; leaf structure and 
function ; pollination ; seed formation and dispersal ; and climbing and insectivorous 
plants. An interesting selection of photographs is included to illustrate the text-matter. 

The book is primarily intended for the non-biologist and, wherever possible, scientific 
terms have been omitted. Simplification has led to certain inaccuracies which are to be 
regretted, although some are perhaps unavoidable in this type of book. It will, however, 
give the ordinary reader an insight into plant life which may lead to further study—perhaps 
with a camera, as the authors suggest. psy 
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WINTER WASHES viz FIRE ! 
“CARBO-CRAVEN” Tar Oil TRAGEDY AVERTED BY 


‘‘NEUTRAL TAR OIL” 60% & 73% Ni W P| 
“PARA-CARBO” Tar-Petroleum U. IFT = 
“WINTER SOLOL” Petroleum - , ; 

Escape seemed impossible... . 


*““CRESOFIN” DNCO Petroleum chemical machines spluttered and 
in several strengths failed...acid squirted by one just 
missed my eyes.... but reliable, 


also 
non-damaging Nu-Swift saved us all.”’ 


FORMALDEHYDE 


and other 


SOIL STERILIZERS, In Every Ship of the Royal Navy 
SOIL FUMIGANTS, etc. 


NU-SWIFT LTO + ELLAND - YORKS 











For full particulars apply : 


W. J. CRAVEN & CO. LTD. 
EVESHAM 
































Cmekptoet & 
een! 
hk ER Ne. 


BY APPOINTMENT SEEDSMEN TO THE LATE KING GEORGE VI 


9 THE PRODUCERS OF 
} PEDIGREE SEEDS 
AND 
MANUFACTURERS 
OF FERTILIZERS 








LOOSE SMUT 


This can reduce yields of susceptible varieties of wheat such as Hybrid 46, Eclipse and 
Vilmorin 27. The disease is seed-borne and can only be controlled by heat treatment. 
We devised and installed a special plant for this purpose and this year for the first time 
we are able to offer seed of certain varieties from smut-controlled stocks. These will 


be known as ‘ 
ql T.T. (Thermally Treated) 


Further information on this subject is given in Webbs’ Autumn 1953 Farm Catalogue 
which will gladly be sent post free on request. 


EDWARD WEBB & SONS (Stourbridge) LTD., ) 














2 WORDSLEY STOURBRIDGE WORCS. 
XK Telephone: Brierley Hill 7575 (4 lines) 
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QUANTITY and QUALITY 


Whilst it is realised that adequate supplies of high-grade fish meal are more than ever essential io 
increased home production of meat, milk and eggs, the solution of this problem is dependent on many 
causes. 

It must be appreciated that White Fish Meal is a by-product and supplies depend entirely on the quantity 
of fish landed at the ports. For many years this tonnage has been steady, yet according to the Ministry of 
Agriculture returns, there are 1,500,000 more cattle to be fed. Experience has proved to farmers everywhere, 
that most convincing results have been permanently achieved by feeding White Fish Meal consistently to 





their stock. 
Thus the demand expands. Every angle of the industry has been meticulously studied to augment the 
maximum yield without impairing the standard. Above all, quality must be vigorously maintained, and 
the manufacturers could not countenance jeopardising the high 
reputation of their product in search of quantity. 
Distribution of available supplies is carried out equitably and 
speedily, but it is still necessary to reiterate—be patient with your 
merchant. 


THE ASSOCIATION OF 
FISH MEAL MANUFACTURERS 
Toddington Manor, Toddington, Beds, 


ISH MEAL * 











SEED POTATOES 


From the best stocks in Scotland, 
Northern Ireland, England or Eire. 


j. JOHNSON & SON, LTD. 


(Established 1870) 
GROWERS, EXPORTERS and MERCHANTS 


Head Office: 
Great Nelson Street, LIVERPOOL. ’Phone: North 2077/8/9 


Branch Offices: 


\ 
EN G LAN DS BE ST C d | . KS 12 Leonard Street, PERTH, Scotland. Phone: Perth 3188 


23 Kingsland Road, St. Phillips, BRISTOL 2. 


e oe Phone: Bristol 57695 
THE “STANDARD Water Street, LONDONDERRY, N.!. 
Phone: Londonderry 2738 


The Square, KILKEEL, Co. Down, N.|. Phone: Kilkeel 331! 
Arleston, WELLINGTON, Salop. Phone: Wellington 289 
Also HAVERFORDWEST and CAMBRIDGE 








Experimental plots open for inspection on our own farm 
in Cheshire. All seeds packed under our celebrated 
“SUNJBRAND” design. 


SEED POTATOES area matter of trust be- 
tween buyer and seller, so place your orders 
with an old-established reliable House] 


TU - N EY 4 ROS If you are interested in quantities of less than 6 cwt. and down to 
¥ 14 Ib. of any variety, please write our Associate Company— 
QUINTON GREEN. NORTHAMPTON S. & W. YOUNG LIMITED, SEED POTATO MERCHANTS, 


TELEPHONE: ROADE 220 GT. NELSON STREET, LIVERPOOL 3, who handle exclusively our 
seed Potatoes in small quantities. 
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Poultry 


By Appointment 
Joseph Rank Lid., Manufacturers 
of Animal Feeding Stuffs to 
the late King George VI 


Soseph FankLid 


are pleased to announce 
that, with the de-rationing of 
feeding stuffs, 
THEY’RE FREE.. « to manufacture and market thei 


own animal feeding stuffs, prepared after years of experi- 
ment and experience in the nourishment of livestock 
according to their own special formulae — and that 


YOU'RE FREE... to choose the best rations to builc 
your high quality stock to maximum profit-productivity 
at maximum speed. And you’ll find, sooner or later, that 
the best are... 


preter 
PAULS 


Freedom 
in selection of 
ingredients 


still further 


A 1G. i i 
pis a ee mproves quality 4 
ity SS J BLUE-CROSS 


COMPOUNDS Manufactured by 
Ww R. & W. PAUL LTD. BALANCED RATIONS 
A Product of Joseph Rank Limited, 


MILLS AT LONDON, IPSWICH, KING’S LYNN, HULL, 
MANCHESTER, AVONMOUTH, FAVERSHAM oud Rectan Quntinin 


OBTAINABLE FROM YOURLOCAL MERCHANT 














to OOS, 
anima) atl 





Vitamin Feeding Supplements 


CONCENTRATED mixed ready for adding to the feec 


MINERAL FEEDING 
SUPPLEMENTS 


have the following features: 
* Highly concentrated - feed- 
ing rate 1-14 1b. only per cwt. 
* Close Calcium : Phosphorus 
ratio for greater fertility. 
* Guaranteed freely disclosed 
formule. 


at the rate of } Ib. to 1 cwt. 
Available as follows :— 
Vitamin A Supplement 
Vitamin D3 Supplement 
Vitamin A & D3 Supplement 








and are supplied as follows:— 
No. 1 for Cattle, Sheep and Horses 
No. 2 for Pigs No. 3 for Poult 


No. 4 for Cattle and Sheep 
(Magnesium Fortified 


PENICILLIN FEEDING SUPPLEMENTS available as follows :— 


51b pack containing 5 grams Penicillin. 


Sole Manufacturers 
of ““RANCH” 
Brand Minerals 





25lb pack containing 25 grams Penicillin. 


DAY, SON 


HeEwitT: 


KING GEORGE VI 


22, DORSET STREET, LONDON, WI 
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An Autumn dressing of Albert 
Basic Slag makes a valuable diff- 
erence to grass and to thestock 
grazing on it. It supplies Phos- 
phate, Lime and other Minerals 
in the most suitableand cheapest 
form for producing good grass. 
By ordering Basic Slag farmers 
can take advantage of the Ferti- 
liser Subsidy. 


information or advice write to: J. Harold Thompson, B.Sc. (Agric.) 
jief Agricultural Adviser to British Basic Slag Ltd., Wellington 
use, Buckingham Gate, London, S.W.1 Phone : ABBey 4606-7-8 











Patron: H.M. THE QUEEN 


DEC 7-lI 


DAILY 10-7 (MONDAY 9-7) 
Monday and Tuesday !0/- Other days 5/- 


EARLS COURT 


Reduced rates are available for parties. Write to: 
Smithfield Show, Earls Court, London, S.W.5. 


A grand finish to a great year/ 


We 











What are 
the faets about 
vaporising oil? 


1 BRAND. Branded vaporising oil is not 
new. T.V.O, the Shell and BP brand, 
which was first registered in 1923, has 
been constantly improved in line with 
tractor-engine development. 


COLOUR. T.V.O comes to you in its 
natural colour. There is no need to 
dye it, because Shell-Mex and B.P. 
Ltd., or their authorised distributors, 
deliver T.V.C direct to your farm. 
You can be sure of getting the real thing. 


SPECIFICATION. Customs & Excise 
Regulations set a liriit to the volatility 
of vaporising oils and no producing 
company can exceed the limits laid 
down. 


EFFICIENCY. Within these limits there 
is no better brand of vaporising oil 
today than T.V.O, the Shell and BP 
brand. It is unbeatable for all practical 
purposes from ploughing to belt work. 


There is no better brand than 











—and for diesel-engined tractors 
there is no better brand of fuel than 


SHELL GAS OIL 


Marketed by 
SHELL-MEX AND B.P. LIMITED 
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SR OT 
potato blight x 


and other 


fungus diseases 


% CONTROL and PREVENT 
BY SPRAYING WITH 


BORDEAUX 
MIXTURE 


The mixture should only be 
made with the best quality 


SULPHATE OF COPPER 
Guaranteed 98/100% 


SULPHATE OF COPPER 


Is also most effective in killing the mud snail which 
carries the 


LIVER FLUKE 
BRITISH SULPHATE OF COPPER 


ASSOCIATION LTD. 
1 @T. CUMBERLAND PLACE, LONDON, W.1 


"Grams: "Phone: 
“Britsulcop, Wesohone, London”’ Paddington 5068/9 


Books on Agriculture, 
Botany and Alliea 


Sciences of all publishers 
supplied from stock. 
Catalogue of Books on Agriculture, Horti- 


culture, available post free on request. 
Please state interests. 


Scientific Lending Library 

New Books and latest editions obtainable, 

ANNUAL SUBSCRIPTION, TOWN OR COUNTRY 
FROM TWENTY-FIVE SHILLINGS 


THE LIBRARY CATALOGUE revised to Decem 
ber 1949, containing a classified Index of 
Authors and Subjects. 

To Subscribers 17s. 6d. net., to non-sub 
scribers 35s. net., postage Is. 3d. 
Supplement 1950 to 1952. To Subscribe 
3s. net; to non-subscribers 6s. net; post 6d 


Second-Hand Book 


Select stock of recent editions of books on Agriculture 
etc. Books sought for and ad soported free of charge. 


H. K. LEWIS & Co. Ltd 


LONDON: 136 Gower St., W.C. 
Telephone: EUSton 4282 (7 lines) 


* 





LAY YouR OWN 


@ CONCR ETE 


BY THE 


‘CHEECOL 


Patent M* $5486) 


£459 WAY 


You can use your own labour 
at times when it can be spared 
from other work, and you will 
%e Our technical services are SAVE 50%, LABOUR, 
available to you. Write AT 50% TIME, 33% COST 
ONCE for full particulars and over normal mated of con- 
trial galion 35/- delivered. creting. 


CHEECOL PROCESSES LTD. 
Keeland House, 644 Oxford Road, Reading 
Telephone: Reading 60821 














1s32——_ 195 


The Late 
King George Vi 


By Appointment 


FARM SEEDS LTD. 
Seed Specialists Salisbury 


Britain’s Premier Seedsmen 


Scientific Adviser 
Sir R. GEORGE STAPLEDON, 
C.B.E., D.Sc., F.R.S. 


DUNNS SEED WHEATS AUTUMN 
CEREALS AND FORAGE CROPS 
1953 


is now available. A postcard 
will bring you a copy, post free. 











Telegrams: Telephone: 
Salisbury Salisbury 3247-8-9 
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For Champions 
and ALL Stock 


A very large proportion of the good cattle on 
commercial farms are maintained in maxti- 
mum production, high fertility and vigorous 
health on the same Bibby Foods which build 


Supreme Champions. 


Wherever you live, 
there's a Bibby District Manager near to you 
. Bibby Feeds . . . Twyford Pedigree Seed. 


FOOD 
pRIVE J. BIBBY & SONS LIMITED - LIVERPOOL 3 
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TRACTOR 
LIGHTING SETS 


Equip your trace 

tor for both 

night Ploughing 

3 and road use ang 
SO increase its 

je all-round useful. 

2 ‘ ness. Ask your 

locat Lucas agent 

j Or write for de. 
; tails. Sets to 
j cover all require. 
i 16 io trom 


BOO IMMEDIATE EXCHANGE SERVICE 


RBIS sons 


There’s no need for that tractor to stand idle 
through any electrical breakdown. The Lucas 
B90 Scheme has been created to ensure that you, 
the farmer, need not lose valuable time waiting 
for electrical repairs. It is an exchange scheme 
by which any item of Lucas Equipment—Magneto 
—Distributor—Starter—Generator, etc., which 
has developed trouble through service can be 
exchanged for a complete factory reconditioned 
unit, at a cost comparable with a normal repair. 
This means you get a unit as good as new cover- 
ed by the full Lucas guarantee, and the time 
taken to execute a repair is no longer than it Gener, 
takes to obtain and fit the replacement part. ies 2ou7, OW? electricity 
lectric vee g "Neste 


Time saved is money saved! Make full use 
Ng Costs. Write lor 


OTCBB esti 
tte 
ean 


of the Lucas B90 Exchange Service Scheme details or ask yo 
through your nearest Lucas agent —he is agent. Prices: 12-vole 
Piete £56 ; 24-volt £74 set com- 


ready to help you. 
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